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** Omnos Ttm create sunl teatei> divlto falioitftiii 

huin»nie:--«« baruiu itou ^^dsuritodina aapimtm Bomlnit 
•t cMC^oodiid poitniia mi^aaUilla 

i|Uio«t. Mtm m tebotji temper leitimAti; 

k r*fk ef^italT amaper tna)^ doetit et barbarit temper 

inimtoa fut^'^XaNKjnrt. 

**Quel que Boit le pnnoipe cle la Tie aaimeW, il w faut qu'ouTrir let jetix pour 
TOir qu’elle ett le cbeM’muvre de la 'Vbute^puiataaoe, ot le but auquel te rappor- 
(etit toutes tet operations ’'-^BaucKxstt, 2Ji4ot%(! du Sj^sthne Animal, Leaden, 
1767. 

* Tbe aylTtA powers 

^ Obej our tummont ; from their dnepeat delU 
Qthe Bryadt come, and throw their garlands wild 
And odorous branchee at our feet, the Nymphs 
That prett with nimble step the inountam4hymf 
And purple heath-flower oome not empty-banded. 

But scatter round ten thoueand fortni minute 

Of Tehet most or lichen, tom from rock 

Or rifted oak or oarem deep: the Naindt too 

Qmt their loTed natire stream, from whose amooth face 

They crop the lily, and each sedge and ruth 

That drinks the rippling tide; the frosen }iol«a, 

Wliere peril waits the bold adfonturer's tread. 

The burning Bands of Borneo and Cayenne^ 

All, all to us unlock their secret storea 
And pay their dheerful tribute. 

J» Tariioa, JSorwiah, 1819. 
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No. 81. JULY 1890. 


I , — On certain Points in the Anatomicai Nomencl<Uure of 

Echinoderms, By P. Herbert Carpenter^ D.Sc.| P.R.St, 

F.L.S.i Asdistftnt Master at Eton College. 

The object of the {ollowixse paper is to put in a plea for a 
greater precision of nomenclature in worlw on Rcninoderm 
morphology than has been hitherto adopted by many aatfaorS| 
more esp^ially those who have made incidental rather than 
special studies in some branch of Eohinoderm research. 
Many of thorn are justly distinguished in other lines of scien^ 
tific work ; but^ owing to their imperfect acquaintance with * 
the current Echmoderm literature, a vagueness and inaccuracy 
of nomenclature have crept into their writings in a manner 
which is both perplexing to the student and vexatious to the 
specialist. 

1 refer more especially to the frequent use of the same term 
for two or more structures which are not mutually homolo** 
gous % while, on the other hand, there are some oases in 

a Stnee wdtteg tke ehove Bnes I have coma aorosii the following re- 
marks W IlSroufi^ ou the same subject : — Co eout Id. des questions de 
ddtali, u est vrm^ male sur lesquellea j’msiste d dessoin, car ces ddnonii- 
aadcos identiques attributes par les auteurs et mdxue parfttiSi 

comme je vieiis de le dirC) par un eeul et mdme auteUTi k des ot^oM 

Ann. <ft Moffp N. Hist. Ser. 6. VoL vu 1 
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which homologies are tiniversally recognized, thongh the 
fact does not appear in the nomenclature. 


1 . The tm of the term Water^fuhe.*^ 

The term water-tube” seems to have been first used by A. 
Agassiz^ for the two ooeloinic divoticnla of tlie aj’chentcron 
in the Starfish-lnvva, this being the name which denotes 
most appropriately the function they aasuine of circulating 
water through the body of the larva.” He also applied the 
same name f to the gills or papulse ” of Rtinipson and 
Sladen, which arc not developed till miuh later; but the first 
meaning which he gave to the term has not found acceptance 
in Europe, especialy^ since the morphological imj>ortancc of 
these water-luVa has been more fully realized, and they have 
been variously known as the coelomic pouches, vaso-pentoneal 
sacs, &c. ; wliile w^ater-tube ” or tube hydropliore ” has 
been largely used by both English and French writers instead 
of tlie misleading term sand-canal ” or stone-canal,” which 
is so often totally inapplicable to the structure it is supposed 
to designate. In America, however, Brooks J and Fewkes 
have continued to speak of tiie water-tubes of the Echinodcnn- 
larva, and they use the same term when referring to the organs 
whicli arc described as circular and radial water-vessels by 
Eurojiean writers. ^J'^his course seenm likely to lead to much 
confusion, the more so as one at least, and sometimes both, oTT 
the larval coelomic pouches do not in any way give rise to the 
water-tubes ” of the ambulacrnl system. Fewkes is an 
especial oflFender in tliis respect, for in his last publication but 
one he uses the term water-tube with different meanings on 
two successive lines § : — Each of the five small cuh^de^Bac^ 
r w, from the water tube on the ambulacral side of the young 
.starfish forms a radial water lube of the starfish.” Five 
pages later lie says that tlio stone-canal is an internal calcifi- 


dii!5rent«, orient, dans I’esprit du lecteur, uno coofvHion pdnibJe qu'il eat 
patfois difficile d^dclaircir par uno seule Wture et qiii a contribud, pour 
une large part, It foiro proodro dans certains caa, ronimedivcmntes, des 
opinions quinedifdraientpaHsonsibloment runederautro"’ (^^Keehsrrhes 
sur lea Holothuries dcs Q6tos de France/' Arch. Zool. |2zp. et Gdn. 
vol. vii. 1889, p. 680). 

• ‘ Embryology of the Starfish/ 1864. Haprinied in North American 
Starfishes/' Mem. Mus, Comp. Zopl. 1877, vol. v. p. 18, 

t lOtd p. 62 . 

I * Handbook of Invertebrate Zoology/ Boston, 1882, jpp. 72, 186. 

5 ** On the Development of the Calcareous Plates oi dsterwe/' Bull. 
Mu8. romp. Zool. 18§8, yol. xvii. p. t ’ 
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cation which arises in the walls of the water tube/’ thus 
giving a third meaning to the same terra, while Agassis, as 
wfi have seen, has used it in yet another sense. Is it too 
much to ask on behalf of the student of the future that it ba 
employed in one sense only ? In the following pages it will 
be used to denote the madreporic or stone-canal. 


2. Dorsocentral and Cmtro^dorgaL 


These two names are frequently used as if they were 
synonymoiiH, though in reality they denote plates of very 
different morphol(»gical characters. 

The term ** dorsoccntral ” appears to have been first used 
by the Messrs. Austin^ for that part of a Crmoid which was 
called the pelvis by Miller, /. e. the ring of plates which rest 
upon the toji stem-joint. In some cases five separate plattss 
may be distinguished, in others only three, while in others 
there seems to be but one undivided plate with a stem-facet on 
its lower surface ; and oven this facet is absent on ilie central 
plate of Mareupites. Owing to the rapid spread of the 
miillerian terminology, in wliich the lowest plates of the 
Orinoidal calyx were designated basals, the collective name 
dorsocentral ” applied to them by Austin never found 

f eneral acceptance. But in Lovdn’s classical work t on the 
Ichini the term dorsocentral system ” is used to denote 
the central plate in the apex of a young Urchin, together with 
the two rings of genital and ocular plates around it. He 
regarded the central plate of MaraupiUs as homologous with 
that of the Urchin, and also compared the ocular plates of tlie 
latter to the radials of MaraupiteB^ two determinations which 
I fully accepted when writing on the subject in 1878 J, 
though I could not follow Lov^u in the other homologies 
which he proposed, nor in his views respcMSting the primitively 
compound nature of the dorsocentral mate. I suggested at* 
the same time that the homologue ot the latter was to lie 
found in the terminal plate at the base of the stem in the 
stalked larva of Comatuloj which I carefully distinguished 
from the enlarged upper stem-joint ot^ centro-dorsaf piece. 
SIaden§ adopt^ this view in 1884, since which time the 


• Beseiiptions of ssverfil new Genera and Species of Oriaoidea,'* 
Ann. & Mag. Nat. Hiat. 1843, vol. xi. p. 190. 

t fitttdes sur lea fiohinoid^ea/’ feongl. Svend» Vetonakaps-Aka- 
demiens HandUngar, X874, Bd. xi. no. 7, p. 05. 

t the 0«d and Apical Byisieme of the jBchinoderins,” Quart, 
doom. MScr.Soi. 1878, vol. xviii.p. 860. , 

{ <<On the Homoh^ of the Primaiy liarval Plates in the Test of 
firaehiate Echino^rsns/* Quart. Joum. Micr, Sci. 1884, vol^xxiv. p. 25. 
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central plate of the Ecfainoderm apical system has been 
repeatedly noticed by ns both and also by others under the 
name dorsoccntral ; ” and zoologists have been warned 
again and again not to confuse it with the enlarged top stom- 
joint in the stem of many Criuoids, for which, in the case of 
Comatuh^ Miiller and his successors had employed the name 
centro-dorsal.’’ Karlv in 18B7 Duncan and Sladen*, 
wiiting on the morphology of the Saleniidee, frequently re- 
ferred to the so-called sur-anal plate of Echinids as the dorso- 
ccntral, mentioning at the same time its homologies in the 
Astericls and Ophinrids. Fewkes f, who had previously 
confounded dorsocentral and centro-dorsal, wrote a short time 
later in the same terras. But all our effoits to obtain a greater 
precision of nomenclature seem to have been in vain, for even 
such a well-infoimed writer as the late Professor Neumayr t 
alluded in 1888 to ‘^die centrodorsale Platte bei Salenien.” 
UnawaiOj too, that the presence of indcfiendent under-basals in 
the Anferfow-larva had been announced by Bury § in 1887, he 
concluded tliat tliey arc represented by the centrale Platte,’’ 
by which he meant the enlarged top stem-joint or centro- 
dorsal. But as he also rcscognized tlic fact that these under- 
basals are w^ell developed in Martnjntea and enclose eiuc 
grosse Cimtrodorsale Tafol,” he was driven to the following 
conclusions || : — Es scheint demnach, als ob die centro- 
dorsale Platte del ausgewachsenen Crinoiden durchans nicht 
immer dieselbe moipTiologiscbe Bedeutung hatie, und auefae 
durchaus nicht nothwendig immer dem gleichnami^n Theile 
der Antedon-TuBXVt entsprache.” But is it so ceitain that the 
central plate in the calyx of Maraupiiet should be called a 
ccntro-dorsal at all, f. e. that it is an enlarged top stom-Joint? 
Twelve yeais ago I gave reasons for believing it to bo a 
primitively imperforate plate homologous with the dorso-- 
central of Sahnia^ and not a top stem-joint with its central 
canal obscured by a secondary calcareous deposit^. My 
arguments have never been refuted ; but paloBontolodsts have 
nevertheless continued to speak of the ccntro-dorsal of Afar- 


• some Points in tho Morj>hology and Olossi^eation of the 
Saleniidw, Agassis,*’ Ann. k Mag. Nat. Tlist. 1887, ser. 6, vol, xix. pp. 119, 
121 . 


t Bull. Mtts. Comp. 7jotA, 1888, vol. xvii, p. 38, 

X MHo Stamme ilea Thiorreichs,’ Wien, loHO, Bd. i, p. 403. 

J ** Tho Early Stages in the Develoj^ent of An/edon ro6ac$&t^ Report 
ol tho Fifty-aeventh Meeting of the jBntish Association, held at Nfan- 
cheater, 1887; London, 1888, p, 736. Also Proc. Roy. Soo. 1887-88, 

>ol Alai, y m 
H 0/», cU. p. 403. 
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supiies, as if its homology were quite unJoubted ; and it is 
not surprising therefore that its coexistence with under^basals 
in that type should have driven Neumayr to the conclusion 
tliat something was wrong. Salmia has a dorsocentral only* 
Maraupitea has a dorsocentral and undcr^basals. The 
tadbn^Jarva has a dorsocentral at the bottom of the stem; a 
ceutro-dorsal at the top, and under-basals resting upon it. If 
these facts be carefully borne in mind, much that has seemed 
so obscure both to Neumayr and to his predecessors receives 
its proper explunutiuu. 


3. JJuaah and Under-haaala. 

The nomenclatuni of the nlatcs forming thedicyclic base in 
many Crinoids is still somewhat wanting in uniformity and pre- 
cision. Twelve years ago* 1 pointed out that the so-called 
parabisalsof the dicyclicGrinoiasare the real homologucsof the 
nasals in the monocyclic forms, the lower ring of plates in the 
dicyclic Crinoids being an additional element in the calyx* 
1 proposed to call the latter nnder-basals,” retaining the 
name basals ’* for tlie plates immediately below the radials, 
both in the dicyclic and in the monocyclic forms. Every scientific 
palaaontologist f now admits that the latter plates are homo*- 
logous throughout the whole series of Crinoids, and the pro- 
posed change in the nomenclature has been adopted by the 
leading writers on Crinoids in this country, Australia, Canada, 
the United States, France, and Switzerland, and also bv 
Ludwig, the chief Gorman writer on Eehinoderms* Zittel f, 
however, while accepting both the homology and the term 
under-basals, or, as he put it, infrabasals,” believed that 
the use of the name basals for the upper plates of the dicyclic 
base would lead to confusion ; and so ho retained for them the 
Mullerian name parabasals, thus giving two diffotent names 


• 866, 867. 

t Waltlier, writing in 1880, homologised the iufrabasals of Dioyolica 
with tho of Mimoc^rclica IJulorBiicb ungen uber den Iku der 

Crinoiden/' Palfeontomphica, Pd. xxxii. p. 189). llis conclusions, 
however, were largely oas<Kl upon questiouH of iranfloondental morphology 
which were suggeeted by his study of the Peniacriuoid larva of 
Among them are his remarkable identlHcation of the live primaiy tan- 
taoloBofthe larva with tho clavicular pieces on the radial axulariesof the 
adult, which has already been noticcKl in this Journal (eer. 5, vol. xix. 
p. 88) ; and as Bury has demonstrated the presence of under-bo^s in the 
larva, which were overlooked by Walther, as by all his predecosaora, 
Waltberk views respecting the homologies of the basals of tho adult 
Antrim and other apparently monocyclic forms are no loiter tenable, as 
he win no doubt admit when he next writes upon the aubjeot. 
t * Handbaoh der Palficontologie/ Bd. i. pp. 8ii?7, 
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to one and the eame set of plates^ a method which^ as it seems 
to me, is still more likely to confuse the stadcnt The 
German palieontologiats have naturally followed Zittel, and 
continue to speak of the dicyclic base as composed of para« 
basals and iufrabasals, a course which will not be made easier 
by some recent discoveries. Thus, for example, do Loriol 
has found infrabasals in two species of MilUriorinua and 
the plates above them, hitherto called basals, must now be 
known as parabasals in these two species, thougli retaining 
the simpler name in all the remaining species of the genus. 
This ^ill be an endless source of confusio!i, and another is 
afforded by Zittcl’s own description of the ciilyx of 
crinus, lie states that it contains five basals, but adds that 
five iufrabasals are sometimes present. According to his 
terminology, however, the species possessing them f should 
have no basals. but parabasals ; but he gives no hint of this. 
Then, again^ Bury has recently demonstrated the presence of 
iufrabasals in Antedon roaacm : so that in Zitters termiil- 
ology the plates hitherto called basals in this type must now 
be known as parabasals, though their homolo^ucs in the 
apparently monocyclic fossil Uomntuhs will retain their old 
name. In these three genera therefore — Milkncrinua^ Penta^ 
crinus (in the widest sense), and Antedon-^mmo species are 
known to be dicyclic, while others are not, though the latter 
arc in all probability only pseudomonocyclic, to use the con- 
venient term pioposed by Bather But in Zittol’s termin- 
ology the generic diagnosis will have to run somewhat as 
follows; — ‘^Calvx composed of radials and basals, or of radials, 
parabasals, and infrabasals.’* Would it not bo infinitely 
simpler and less confusing to say Calyx composed of radials 
and basals, sometimes with the addition of infrabasais ’’ ? 
If this be admitted^ it is clear that the same principle may bo 
extended to definitions of families and larger groups, and the 
misleading term parabasals ysill then have to be finally 
abandoned. 

The term subradials was proposed in 1854 by de 
Koninck and Lc lion instead of parabasals, and was generally 
adopted by the leading American paleontologists, e, g. Hall, 
Billings, Meek and Wortlien, and Whitfield. As long as 
the hornolo^ of the plates so named with the basals of 
monocyclic Crinoids remained unrecognised, this name was in 

• ^ Pal<k)ntolagi6 Prau^aise,’ Terrain Jurassiquo, tome xi. pt. x. pp. 653, 

t These speciea are now referred to Exlf^mcyinm, 

t “British Fossil Crinoids,^' Ann. It Mug. Nat, Hist. ISUO, ser. 0, 
vol. V. p. 810. 
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many respects preferable to parabasals. But it was demon- 
strated in 1878 that the parabasaU or subradials of dicyclic 
Orinoida are the real basal plates^ and that the plates hitherto 
called by that name are an additional clement in the calyx, 
for which the name uiidcr-basals was proposed. Messrs. 
Waclisrnuth and Springer adopted this cuange in Part I. of 
their ‘ Itevision of the ralaiocrinoidea,’ which appeared in the 
following year, and their example has been followed by five 
writers on Crinoids in the United States, including the late 
Professor Wortlieu himself, and two in Canada. With the 
exception of the late Professor (iueustedt all the continental 

S alajontologists * who have written on Crinoids in general 
uring the last decade have abamloned the use of the term 
basais for the lower ring of plafes in the dicyclic base in 
favour of uiider-basals or infrabasals ; so that it has really 
seemed as il the rational system of nomeuclaiurc was coming 
into general use. In America, however, S. A. Miller has 
steadily declined to adopt it, ana ho has continued to use the 
purely empirical terminology of de Koninck. Ills reasons 
lor this course were stated as follows in 188.1 Most 
Anjerican autliors, and I might say all, until quite recently, 
have called the plates, in the first ring above the column, the 
basais. and when the second exists they have called them 
Bubraaials. Ceitainly no names can be easier or more ex- 
pressive. • . . The policy of changing the nomenclature may 
well be doubted, anu ouglit not to be entered upon without 
the clearest conviction, that, by so doing, error ot some kind 
is being eradicated i^ply to this it was pointed outj 

that the change had been pro]K>sed expressly to avoid the 
error of giving the same name basais to parts which are 
not homologous in monocyclic and in dicyclic Urinoids respec- 
tively. This argument does not seem to have produced any 
impression upon Miller; for in the useful Catalogue of 
Kortii American Palaeozoic fossils which he has recently 
published he still uses the term basais for the lowest plates (h 
the dicyclic calyx. The confusion into which he is thus led 

• Dalmeri Pritach, and Wagner describe the dicyclic baae of Bncrumi 
tfh composed of inner and outer basais. Neumayr uaed the eame termiu- 
olojor ior dicyclic Crinoide goiiorally, with the ooHective names btms and 
; hut he tookespeciftl care to point out that the furiuer and not 
the latter is homologous with the basis of monocyclic Crinoids. 

t redefined and rostrioied, Oaurvorimt. l^mocrinuBfnxA 

Cufiwmrirm establii^ed» and two new Species described/’ Joum. Oinoinn. 
Soc. Nat. Hist 1883, vol vi. p. 218. _ _ 

t On a new Orinoid him the Southern Sea,” Phil. Tiaos. 1883, 
p.032. 
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>ld (Boll Soc. Imp. Nat de Moacou, tom. Irii. 1882 (1883), pp. 201-203) haa proposed the name ** snpra-basals 
L** For some remains os this question see Quart. Jonm. 3^cr. Sci. toL xxiT. 18^, pp 19, 20. 
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will be evident from the following naeaage ^ Carpenter 
and Wachflinuth call the 'aubradiala’ the ‘ baaals * in all 
cases whore they occur, and the lower plates ‘ under-basaU ; * 
but where there are no ^ subradials * the^ follow tlie well- 
established nomenclature in calling the first circle of plates 
‘ basals.’ These very plates, however, are recognized bv 
other palaeontologists as representing the subradiah, whicli 
Miller says are not found in monocyclic Crinulds. It is 
unfortunate that a work which is likely to be so generally 
used by students and collectors should in this res[>ect be 
some years behind the times. The only American writers 
on Criuoids besides Miller t who have not yel publicly 
adopted the rational nomenclature are Hall, (xrant, Ulrich, 
White, and Whitfield ; hut I am not aware that any one of 
them has written on dicyclic Criuoids since 1882, so that 
they have had no need to make a decision. One would have 
thouglit that the conversion in successioa of Messrs. Wetherby, 
Worthen, and lliugucbcrg would have led Miller to reconsider 
his position, which is at present a somewhat isolated one, as 
is shown in the accompanying table (pp. 8 and 9) ; and he can- 
not therefore any longer claim to be using the establisliod 
or prevaling methods of description^^ as he did in 1883. 

1 have endeavoured to show that the German palaeontolo- 
gists do not always employ the term basals when they might 
advantageously do so. Pewkes, on the other hand, has used 
it too freely. Keferring to ceidiain plates which appear oil 
the abactinal hemisome of the young Amphiuraf he says that 
they form in the interradii, and may therefore be called 
iiiterradials or basals ; | and he continues : — “ The first sot 
of intcrradial plates may be known as the ubaxial basals or 
first interradials.” In the next line these are called abaxial 
interradials,’' and a little further on (p, 130) he mentions a 
new plate as beginning to form between an abaxial and an 
adaxial intcrradial.** Iteplying to my criticisms on the loose- 
ness ot his terminology § and the way in which he has con- 
fused terms which previous writers on Crinoid morphology 

* ‘North Amoricaa Geology and Palieoatology,* Oincinuati, 1880, 

p. 212, 

t »Sincu tlio abou) written M©rtflr». Miller and Gurley have pub* 
deecriptiona ot eomo new CJiiuoidM, iu which the tfinn nubradialB is 
still employed— “Detfk'riptiou of some now Genera and BpocioH of XJehino- 
dfiiuftla from tbe (Joal measures ajid Subcarboniferous rocks of Indiana, 
Missouii, and Iowa/’ Joum, Oiucinii. Sec, Nat. Hist. 1800, vol. xiii. p. 8. 

t “t)n tl»e Development of the ralciircoua Plaies of Amphiut'a/* HulL 
Mufl. romp, iiool 1887, vol. xiii, p. 12H. 

5 “On the Dovoloputont of the Apical Plates in AiupKitim ^fpiamata^^ 
t^iiart. Journ Micr, Sti. 1887, vol, xxviii. p* 818. 
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hud endeavoured to keep distinct as denoting different struc- 
tures; he denies that he has anywhere made use of the combi- 
nation adaxial interradials, and implies that I have 
criticised him unfairly*. The combination does occur, liow- 
ever, but in tlic singular number, on p. 130 of his paf>or, as I 
liave qiiotcd above, though he seoina to have entirely for- 
gotten his use of it, 

ITc also attempts to justify himself by stating that Sladen 
in considering certain starfishes uses interradial for basal, and 
to explain what he means by interraJials uses the following 
combination: — Mnlerradials (i. basals),* ” I atn sony to 
say, however, that Fewkes is again in error, and that he has 
not quoted Sladcu correctly. He does not seem to have 
appreciated the fact that the whole point of my criticism 
related to his use of the words interradial and basal as sut)- 
slantives with identical meanings, and he quotes Sladou as 
having done so. Bladen’s expression, however, is inter- 
radial (/. c. basal) plate ” t* course the basal plates are 
interradial. i. e. situated between the rays ; but they arc not 
interradiale as this term has been understood by students of 
the (Jrinoidca since the time of Mttllcr, and Bladen did not 
call them so, though Fewkes did. 

The question is not a very important one; but I cannot 
help thinking it desirable that terms which Imve a very defi- 
nite meaning in the anatomy of one type should only l)c 
applied to homologous parts in descriptions of other types ; 
and when Fewkes ^^rites alxiut the abaxial basal ’’ or ad- 
axial interradial ” of an Ophiurid it appears to me that he 
is placing needless obstacles in the way of the students of a 
BUDjcct which already bristles witli difficulties. 


4. The Radial Plates. 

The name ‘‘Hadialia’* was given by Miiller to all the plates 
situated in tlie direction of the rays between the basals and 
the first axillary (inclusive) of a Uriuoid with more than five 
arms. His terminology was employed by Hoomer, Beyrich, 
de Koninck, and other writers till the time of Schultze, who 
modified it very considerably J. He adopted the principle 
that the lowest articular facet indicates the bounuary-hne 
between radials and brachials. In bis diagrams of Tax(h> 
crinua^ Zeaennus^ Rhodocrinus^ and Aclinocnnm the first 

♦ Bull. Mu«. Cotdp. Zocl 1888, vol, xvil. p. 4f». 

t Quart Joum. Micr. Sci. 1884, vol. xxiv. p. 33. 

} ** Monpgraphk^ dor liichinodsrmun don Bifler Kalkss,*’ Dsnksclir. k, 
Akad. Wliiemcb. Wien, 1867, Bd, xxvi. Ahth. % p. 117. 
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axillary is the third plate above the basal tinjjf* But whepas 
Muller would have described each type as having three radials* 
Schultze said that this is only the case in Actinocrinm ana 
li/ioJocnmis^ while Taxocrinua and Zeacrtnus have but one 
radial followed by two brachials, of which the^ second is 
axillary. In the first two parts of the * Bcvision of the 
PalsBOcrinoidca ’ Messrs, Wachainuth and Springer used the 
expression primary radials for the ray-plates in the body up 
to the first axillary, t. e. the radials of Miiller, while the 
following body-plates up to the next axillary (distichals of 
Muller) were called secondary radials, and so on, the term 
brachials ’’ being used to denote free radial plates sup- 
porting the arms ” At the same time, however, tne 
American authors suggested that the arms fundamentally 
commence -with the plates above the first radials, whether 
these be free or incor^rated into the calyx t ; and there are 
many reasons for adopting this view, as 1 explained in the 
Report on the ^Challenger’ Crinoids|, In practice, how- 
ever, Wachsrauth and Springer, like myself, found it more 
convenient to regard the arms as beginning with the first free 
plate beyond the calyx, and they described JSnennua as having 
Dut one radial followea by two brachials, the second axillary 
and bearing the arm-plates, which the older writers had 
regarded as brachials following a scries of three radials. 

In Zittcl’s ‘ Paleontology ’ ^ Schultao’s views are adopted 
and extended to the Neocrmoids, so that the calyx of Obma- 
tu/uand FentaonnuSf Encrinue and MilUricrinus^ is described 
as haying but one radial followed by t^o brachials, Apio-^ 
crinuSf however, is said to have three radials, from whitm it 
would appear that in ZitteFs opinion the first articulai' facet 
in this type is on the third or axillary radial. This, however* 
is not the case, as was pointed out by myself in 1881 II, ana 
more recently again by de Loriol f , In any well-preserved 
calyx of Aptoennua which has the upper face of a first radial 
exposed, a definite facet for a muscular articulation of the usual 
character is plainly visible. This point is well shown in de 
LorioFs figure of A. elaaana There is a perforated trans- 
verse ridge with muscular fosssR above it ana u dorsal fossa 

» Op. cit, part i. 1870, p. 27 (of separate copy), 
t X6id. part ii. 1881, p. 10. 
t l^art Lpp. 47, 48. 

§ Op, cit, p. r 

11 ** ( )n two new Crinoids fifoin the Upper Chalk of Southern Sweden,*' 
Quart. Joum. OeoL Soc. 1881, vol. xxxvii. p. 184. 

H Op, cit, p. 5228. 

^ Oil, cit, pi xxxiii. 2 c, 2 5, pi xxxiv. figs. Of/, 0 6. 



AnatomicaJl Ndmsnclaiure of Echinoderms» 13 

wtiioh lodged the extensor ligament (muscle?). The plates 
of attachment for the iBexor muscles between the first and 
second radiala ai*e in a more vertical position than the rest of 
the articular face^ and when the second vadials are in position 
five clefts are visible on the floor of the calyx, which were 
occupied during life bv the five pairs of muscular bundles. 
These clefts are particularly well shown in Zittel’s own figure 
of the interior of the cup of Apioorinm Parkinson! while in 
de Loriol’s more recent figure of the same species t they like- 
wise appear, together witu precisely similar clefts between the 
radial axillary and the two brachials which it lioars. The 
existence of a muscular articulation is admitted in the latter 
case, and it will scarcely be any longer denied that there is a 
similar articulation between the first and second radial. It is 
a peculiar one no doubt, owing to the great size of the dorsal 
fossa in some sjiecies of Apiocrin%i8. But this is well deve- 
loped in some species of AfiYfoWort/iwa, c. g. M, ranmllensisy 
and a regular gradational series may be traced from the most 
PentacrinusAm^ forms of MiUeriertnus through M. ranvUhnsia 
to Apiocrinua aUgans^ and thence to forms like A^ Meriani 
and others with large doi'sal fossso. 

Even in these last there are distinct indications of a mus- 
cular articulation, while whenever the distal faces of the 
second radials or the proximal faces of the axillaries are 
visible they present a vertical articular ridge for a bifascial 
articulation, exactly as in Antedon rosacea and in most 
Oomatulce We fiijd tliorefore that in the calyx of Apio^ 
crinus there are two articular facets below that on the oxil- 
laiy radial, which is the first one admitted by Zittel ; and if 
Schttltxe's nomenclature be follow^, Ajiiocrimis must be 
described as having but one radial, like Encrinus and Penta-^ 
annus. The same will be the case with every other Nco- 
crinoid except Guettafrdicrinus^ a genus which, as defined by 
d’Orbimy, is not admitted by Zittel; but de Loriol has 
pointed out that in this type there are no articular facets on 
either of the three radials, nor even on the distal faces of the 
second joints after the axillary S; and, in fact, it has not yet 
been determined what plate ol the body of this type does bear 
the first facet. 

If, then. Schnitzels nomenclature is to be extended to the 
Neocriuoias, Qusttardterinus is the only type which can be 
said to have more than one radial. 

Steinmannand DSderleinll admit that the arms ssnsushrioto 
e Op. oU. p. 889, fig. 277 6. f Op. cit pi. xxx. figs. 1 1 

} ]>e JLioriol, dt pL xxx. fig. 2 B, pi. xxxUL fig. 2 a, pL hi. figs. 2, 2 c. 

Op. eit. p. Aq. 

H * Klemente der Palfioiitologifi/ Leipzig, IB88, p. 158. 
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begin immediately l)eyond the primary rodials. But if the 
lower arm-platCH form a part of the dorsal cup, tliose up to 
and including the first axillary are called radials, while their 
successors up to the next axillary retain their Mullerian 
name, distichals, those beyond thorn again being called disti« 
dials of the second ordci\ 

Ever since I began to write on the Crinoids, now some 
thirteen years ago, I have used this term distichals to denote 
the plates between the first and the second axillary (inclusive) 
of Crinoids with more than ten arms, whether these be free 
or united by interradial plate’s ; while the plates up to and 
including the third axil la ly, should such occur, have been 
called palmars. This method has been adopted by other 
wj iters on recent Crinoidca, and has been founa to work well 
in practice^ as it is obviously much shorter to say distichals ’’ 
than ** radials of the second order or brachials of the first 
order.” ** Palmars ” in like manner is a preferable term to 

radials of the third order,” and the succeeding axillaries. 
when present, may be conveniently called first, second, thira 
postpaimars, &c. For purely descriptive purposes it is not 
often necessary, either for recent or for fossil Crinoids, to refer 
to more than throe axUIaries above the radials, viz* aistiohah 
palmar, and postpalmar; and Messrs. Wachsmuth ana 
Springer have agieed to use these terms for the future in 
their dcscripiious of Palasocrinoids. 

It has also seemed desirable to arrive at Some sort of agreo-*^ 
men! as to the nomenclature to be adopted for the (nates 
between the basals and the first bifurcation in Crinoids with 
ten or more arms. Muller called them all radials in every 
Crinoid, and the same coarse has been adopted by de Loriol 
and myself ; while other authors have endeavoured to distin- 
guish between the first plate and its successors accordinj^ to 
their ideas respecting the position of the first articular surface 
or the extent to which the outer plates are included in the 
dorsal cup. But it will be evident from what has been said 
above that neither of these criteria is a satisfactory one, and 
that there is consequently a gimt want of unanimity between 
different authors, and even in different parts of the same work, 
so that the result cannot but be most perplexing to the 
student. All the leading writers are agreed, however, that 
the arms really commence with the first plat^ above the 
primary radials. and not above the first axiUaries, f. e. that 
the plates which are sometimes called the outer radials, situa- 
ted uetweon the primaty radials and the distichals, are really 
arm-plates ; while, as Zittel has pointed out, there are develop- 
mental reasons for considering this to be the caise**^. 

* Op. dt p. m 



Anaicmic€fl Nommeh,iurt of Eckinodermft* 15 

Under these oircumstnncee it has been agreed between 
Messrs. Wacbsnmth and Springer and myself to describe all 
(3rii)oidB as possessing but one radial in each ray ; and it can 
then be relerred to without the prefix primary,” which has 
hitherto been necessary in comparing this plate with what we 
believe to bo its homologue in Urchins and Stellerids. All 
plates beyond this which lie in a radial direction ai’e arm- 

5 dates or brachials, those beyond the first axillary l>eing called 
or descriptive purposes distichals, nalmars, and postpalmars, 
as explained above. But it now necomes necessary to find 
some convenient descriptive name for the plates hetwoen the 
radial primaries and the distichals, which have hitherto been 
known as the outer radials in the Ncocrinoids generally. It 
is difficult to find a rational one which shall have the merit of 
brevity, and we have thercfoie decided to revert to the purely 
empirical term costals.” This was invariably employed by 
J. S. Miller* to denote the second radials, where he did not 
call them arm-plates, as will appear from the subjoined table 

(p. 16). 

Miller’s terminology was not strictly logical, and one can 
hardly expect that it should have been so ; but at any rate it 
served as a foundation for much valuable work, and 1 think 
it only right to employ one of his terms when this is possible 
without straining analogy too far. The plates which Miller 
sometimes called first costals and sometimes scapiilfle are far 
better described by MUUer’s name ‘‘ radials:” W I think 
that we may fairly emnlov the names first and second costals 
for the second and tnira radials of MUllcr, now tliat it is 
agiT^ed by every one that they we morphologically arm-joitits. 

In seven of the eight ^neric descriptions in which Miller 
used the term costals at all it was appliea to plates in the direc- 
tion of the rays, and in one genus only {Oyathomnun) did he 
definitely give this name to interradial plates, and then in but 
tliree of its four species. It is somewhat unfortunate therefore 
that in his classical memoir on the Kohinoidea Lovdn should 
have proposed to specialise this name as denoting the primary 
interradial plates of the jEichin<;>dorm apical system, «. s. the 
genitals of Urchins and the bestils of CrinoidB f. 1 pointed 
tiiis out in 1878 and Lov^n, while admitting Miller’s iticon- 
sistenpy, replied that It has always been considered allow- 
able to sug^t the use in a strict sense of a term elsewhere 
vaguely applied ” % This is of course quite true ; but the 

* * A Natural IlistQiy of the Orinoidsa,’ Bristol, 1821. 
t (Jjp# p. 78* 

i Jrmmi. Micr. Sci, 1878, toI. xviii, p. 808, 

$ (M a Gtenus of Bohiaoidoa,^ KongL Sventka Vetsns- 

kapfr*AltademieUs HaadUxigar, 1888, Bd. xlx. no. 7, p, 64. 
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strict sense in which the term is to be used for the future 
should surely be that in which it was moat generally used in 
the past. This is very far from being the case with Lovdn’s 
specialization of the term oostals, as will be seen from the 
preceding table : and as his proposal has not been generally 
adopted by Echinologists, 1 tliink there can be no harm in 
employing Miller’s name for plates which do lie in the 
direction of the rays of Crinoids, and were always called 
costttls by him wlien not described as arm-plates, viz, those 
commoufy known ns the second radials. This being gmnted, 
it naturally follows that the axillary or third radiala, the 
ecapulfio of Miller, should be called the second costals; and 
these terms will be employed for the future by Messrs. 
WachsmutU and S}>ringcr, Rather, and myself. Further- 
more, in genera like Metacrinns and Par{socrinu$y in which 
there may be four or five joints between the radial and the 
first axillary above it, the whole series, includiug the axillary, 
will in future be called tlie costals. 

The use of this tenn also simplifies matters in another way. 
I pointed out in 1877 and have done so frequently since^ 
that the first two joints beyond every axillary of a multi- 
brachiate Neocrinoid are nearly always united, whether by 
ByeygT or by bifascial articulation, in the same manner as the 
second and third radials. Now, however, we can say more 
briefly that there is generally the same mode of union between 
the first two free brachiais and the first two distichals and 
palmars &c., when present, as between the first two costals. 
Thus, among the Falseocrinoidea this union is a syzygy in 
Ory^toerinus and Scytalocrinm, The same rule holds good 
in Encrinua (syzygy) and in Apioennuay Millertorinu$y and 
Bail^orinus (articulation). Five of the eight recent species 
of ImlMcrtnus have the two costals, distichals, and palmars, 
and the first two free brachiais respectively united by syzygy, 
while there are bifascial articulations between the two costals 
and the first pair of joints beyond them in eacli of the other 
three species* Some of the fossil Pentacrinidas present indi- 
cations of the same regularity, and it is also traceable in Jfaia- 
onnus, though to a less extent, owing to its larger and more 
variable number of costals ; and this is probably also the case 
in the Palmocrinoids with a similar character. 

}t is among the Ooma(u/cB, however, that the regularity in 
question is most marked. Among the 120 species of Aniedon 

* ^ On the Genus AMiameira, Mull,, with a Morphologioal Aooonnt 
of a new Bpsdes f^om the PhUipwne Isumds,’* Tmtts, littu* Soc., 2nd ser. 

ZDoi.TOi.irprM. 

(£» y. HiH. Ser. 6. VvL vi. 2 
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noticed in the ^ Challenger ’ Beport there are but nine in 
which tlie first two joints beyond each successive axillary arc 
not always united in the same manner as the two costals are» 
Thus in the three members of the Ele(jan$-^xo\rp the costals 
are united by syzygy, while the first two joints after each 
axillary arc articulated* In the six members of the Granu-> 
lifera-groxxp the costals and the first two distichals arc articu- 
lated bifoscially. Five of the species have the corresponding 
palmars and brachials united by syzygy, while in tlie sixth 
this is replaced bj a muscular articulation* 

Among the cighty-four species of Actinometra the four 
members of the T^pioa-group have a syzygy between the two 
costals, palmars* postpalmars, and brachials respectively, while 
the first two distichals are articulated; and in the seven 
species of the -Fiwirtato-group the costals and the first pair 
of distichals are respectively united bifascially, while there 
is a muscular articulation between the first two joints after 
the distichal and all subsequent axil laries. The four members 
of the Stellfffera-group again have the first two free brachials 
united by syzygy, while the coiTesponding joints of all the 
lower arm-efi visions are articulated. 

Excepting in these aberrant forms, therefore, the facts of 
Crinoid anatomy are in favour of the view that the plates 
called second and third radials by Mtiller real^ belong to the 
arms; and so I propose to abandon the use of K in the specific 
formulce of the /Sb/om-, and 7^/>f(j{i^group8*, and to 

substitute a c, indicating the costals, just as d stands tor 
distichals and p for palmars. A glance of the illustrative 
formulae given below, and especially those of Actimmetra 
solaria mid A, jyauoicirra^ will show that this alteration makes 
them at once more simple and more symmetrical ; and as it 
seems undesirable to have one c in the formulae to indicate 
costals and another in the cirrus-notation, as proposed by 
Bell t, 1 propose to use a?, y, z tor the latter purpose instead 
of a, i, c* This has the further advantage of enabling us to 
write a simple hy and not hr^ to indicate the free brachials of 
the arms. 

♦ Bee the Keport od the * Challenger ' VomatiU^y pp, /57, 

t An Atteuipt to apply a MethuU of FormulaUon to the Species of 
the witli the Deficription of a new Hpecien/’ J*roc. 5teol. Soc, 

Loud. 1882, p. Ptiil. Sec also tJie Keport on the ‘ Cliollengor ’ VmMtukf. 
pp 43-riO. 
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Illustrative Formulae. 


Antedon ekgans A. R. ft. 2. (2) ? 

e 

viaqualiB A. ft. t 

2 h 

jiomrta .... A. ft. 2 I (p). 6r | 

hr ah 


Actinomftra Bfdari* «. R. 


2 'ah 


- paucmrra 

- multibraehiata 




2 


uU„ .. „.R,3. 

2 a 


• delligera <i. 2. 2. (2). , 


hr Ar 
2 ‘rtA 


bwomefi A. ^ . ft. 2. (2) . 

c. h jy 


2 xy 

a.d,(p)^ /.r' 
2 


o- 


«.r 


a. 2. 2. (2). 

2 xy 


5. The use of the term Axillary. 

The term axilkrv ” was introduced by Miiller^ and de- 
fined as follows:— Das dritte radiak hat nach oben awei 
dachfbrmig gcncigte GclcnkflUchen fur die beidcn darauf 
sitzenden Arme. Ich nenne cs doswegon radiak axillare, es 
ist Miller's Scapula^ dagegcn nenne ich brachialia axillaria 
alle im Verlaut der Arme vorkommonden khnlichen Qlicder, 
aof denen zwei Thcilungsarme aufsitzon." 

The term has been generally used in the Miillerian sense 
during the last forty years, t, $, only with i*efcrcnce to plates 
which serve as points of division in the rays and arms, 
wheilier these be free or incorporated into the more or less 
rigid dorsal oup. Bather, however, has recently extendoxl its 
use in a manner which is scarcely advisable at present, since 
it is not as yet justified bv anatomical research* Qe has 
applied the name to the bimreating piece in locrinus which 
gives rise both to the right posterior ray and to the ventral 
sac t* The lowest of the aeries of plates supporting the ven- 
tral sac— that which rests on tlie left upper cage of the bifur- 
cating piece, and is marked x in Bather's diagram is 
regardeu by him as having ** originated as a plate morpho- 
logically corresponding to an ordinary brachial ; " ana he 

* Ueber d«n Btu dsi Pentaorimui oaput Medutai^ Abhandl. Berllti. 
Akad. 1841 [1843], >202. 

t Ann. dr Mag. Not. Hist. m. 6, rol v. 1800, i). 320. 

i Ildd, pi xiv, fig. fi. 


2 * 
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distini^islAes it accordingly as the Brachianal.’’ He states 
that in size and position it is just like the adjacent arm* 
plate”*. But is this reallv the case? Is there the same 
articulation between its under surface and the bifurcating 
piece below it as between the latter and the arm-plate of the 
right posterior ray ? This has yet to be demonstrated ; and 
until such a demonstration has been given the term axillary” 
should not be applied to the bifurcating piece^ as has been 
done by Bather. Whatever be the merits of his theory, as 
applied to other Fistulata, there appear to me to be grave 
doubts respecting the correctness of his interpretation of the 
plate X in locrtnus^ This is regarded by Wachsmuth and 
ripringer as the first plate of the anal tube, and not in any 
way as a special anal/* or brachianal as Bather calls it ; and 
if such bo the case, the bifurcating piece on which it rests is 
not in any sense an axillary. Bather, however, not only calls 
it an axillary plate himself^ but also represents the American 
authors and myself as having done the same, w^hich is not 
the case. I did not state that Wachsmuth and Springer 
homologize the lower half of the compound radial in Dendro^ 
crinus with the upper axillary plate in Jocrinue,^^ Neither 
did the American authors misquote me as having suggested 
that the axillary plate of locrtnus was an ‘ azygos ’ pUte ” f* 
Neither they nor I used the term axillary ” at all, so that 
there was no reason for Bather to represent us as having 
done so, more especially as we do uot yet know that the plate 
in question is entitled to this name. 


6. InteramhuhcraU and Adambulacrab. 

In Muller’s classical memoir, Uober den Bau der Echi'^ 
nodeimen/* after discussing the views of de Blainville and 
A. Agassiz respecting the interambulacral plates of a Star- 
fish he proposed to distinguish the marginal plates of the 
ambulacra from the remaining interambulacral plates by the 
name adambulacral.” Those plates situated between the 
ambulacra on the ventral surface of the body, which are so 
well developed in the pentagonal forms, were called inter- 
mediaiy interambulacral plates ; and in a third category he 
placed the lower marginal plates of the rays. The term 
adambulacral proved to be a very convenient one, and it soon 
found its way into the current nomenclature both of zoology 
and of paleontology. It was not, however, adopted by A. 

♦ Ibid. p. 880. t Ibid, pu 821, 822. 

t AbhandL d. Berlin. Akad. Jahrg. 1853 (1854), pp. lol, BJ2, 
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AgasBi^, the plates generally known by this name being called 
interambulacral throughont his fine work on the North 
American Starfishes. Yerrill used the same name for a while, 
but afterwards abandoned it in favour of adambulacral^ and 
the same course was taken by Perrier. In a recent memoir 
on the development of the calcareous plates of Asterim* 
Fewkes describes the plates in question as interambulacrals, 
with the remark^ adambulacrals of recent authors.” The 
name, however, 18 much older than Fewkes implies, having 
been proposed by Muller and adopted by M. Sara, Salter, and 
Billings before 1860. Meek and Worthen and J. Hall used 
it in 1866--67, and, with the exceptions above mentioned, I 
know of no leading authority within the last twenty *five years 
who haauficd ^^interambulacral” todenote themarginal platcsof 
the ambulacra of the Starfish f. Fewkes says with regard to 
them, “ It may be as well to retain the old term, es|>ecially as 
they arise between ends of successive ambulacrala” This, 
liowever, is very far from being the real meaning of the ola 
term as applied to the Urchins^ for which group it was first 
employed. In a later communication again the two names 
interamhulacral and adambulacral are used interchangeably 
by Fewkes §, on the ground that the terra interambulacral 
is not only the oldest, but is eiiibryologically more accurate.” 
As, however, there are at least three series of plates in Star- 
fishes to which the name interambulacral has been applied, it 
would have conduced very considerably to the clearness of 
Feu kes^s writings if he hud followed tlie Mullerian plan of 
describing one of them as adambulacral ; for when he speaks 
of intcrambulacrals it is sometimes difficult to determine to 
what series he is referring, and bis use of the name for 
Mtiller^s adambulacrals is the more likely to confuse, since his 
studies have led him to believe that they are the same as 
the ambulacral” ||. The position of the plates in auestion is 
not the loss interambulacral because Milllcr called them 
adambulacral, to distinguish them from the other two sets of 
interambulacral plates W'hich are not so closely related to the 
ambulacra. These are called marginals and inteibrachials 

^ Bull. Mua. Comp. Zoia, 1888 voL xvii. p. 87. 

t have been called adamoulacrals by the following authors 
BelL B^orlein, £k^k« Fraae, Ganong, Ives, de LoHol, Ldtken, Ludwig, 
Meneghinl, S. A. Miller, Perrier, Itathbun, O, 0. Bars, Studer, Bturta, 
Vetrili, Viguier, Zlttel. 

*1 Slus. Oomp. Zodl. 1888, vol. xvii. p. 11. 

$ On the Serial Kelatiooehip of the Ambulacral and Adamhulaoral 
Calcareoua Plates of the Startlsnea,” Proc. Boston Soo. Nat. Hist. 1880, 
vol. xxiv. p* 06* 

}| Proc. Boston Soc. Nat Hist, 1889, vol. xxiv. p. 105. 
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by Fewkcs ; but he would have been more in accordance with 
the rational terminology now current if he had uaed inter- 
modiarv or intcrambuincral for interbrachial^, and had adopted 
Muller’s use of adanibulacral. 

On p. 105 of his last paper t we read, The plates in the 
Echinoids called adambulacrals which lie between the system 
of plates generally known as ambulacral are regarded as the 
same as the marginal plates of the starfisli.” This passage 
can only refer to tlie plates which are always called inter- 
aiubulacrals in the test of an ITrchin, and I have been unable 
to discover that any author, except Fewkes, has ever called 
them adanibulacral. Ludwig however, has pointed out 
that the ambulacral plates of an Urchin are in all probability 
homologous with the adambulacrals of a Starfish, and in his 
diagram of the skeleton of an Echinoid he marks those plates 
Adambulacralia (sog. Ambulacralia).” Fewkcs, on the other 
hand, speaks of “the so-called adambulacrals of sea- urchins” 
when ho means the interanibulacrals, auct., although no pre- 
vious writer has employed the term in this sense, so that there 
was no reason for Fewkes to have done so. Ho accepts 
Ludwig’s homology of these iiiterambulacral plates (adambu- 
lacrals, Fewkcs) with the marginals of the Starfish, as shown 
in the following table, copied from p. 106 of his memoir : — 


Staufisw. 


Ska-Uucuin. 


2. AiuLulacial raftere. 

% i'orii>)ierHl ambulacrala §, Keu«- 
ndly called adambulnmls. 
Marginaia. 


1. Wanting. 

I Ambulacral'!. 

3. Adambulacrals. 


But he also remarks in a footnote, “ The homologies here 

i )rf rented aie esseutially the same as those already published 
y Ludwig as far as the relationship between the ambulacrals 
of the starfish and the adambulacrals of the sea-urchin is con- 
cerned.” There seems to be something wrong here, for it is 
clear that the adambulacrals of an Tlrdiin cannot be homolo- 
gous both with the ambulacrals of a Starfish (footnote) and 
also with its margiual plates (table). 

It may be that a clerical error has been committed, the 
prefix ad being put in the wrong place in the footnote, and 

« Thih term is not particularlj applicable in iho case of GmuuUr and 
eunilav forme. 

t Boston See. Nat Hist 1880, vol. xxiv. p. 105. 
j Entwickluiigiigescbichte der Forbes,*’ Zeitsebr. f. 

wis». Zuol. 18^^2, Jld. acxxYji. u. 73. 

§ 'Jbeae “ pciiplicral ambulacmls are also called inU'ranibuhicrals by 
FcwkfH, and in Inn iigure on p, OU they are k*tteml ad, Adambulacrals 1 1 
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that Fewkes meant to express his belief in Ludwig's homologr 
between the adamhulacrals of a Starfish and the amhulaoraU 
of the Sea-urchin. But if this be the case the only plates in 
the Urchin to which the name adainbulacrals can properly be 
applied are those generally known as ambulacrals. Why. 
then, does Fewkes repeatedly use it for the interambulacrala r 
lie implies that other authors have done so before him, but 
gives no references ; and, so far as I can make out, there are 
none to be found. 

This is not the first occasion on which I have had to 
comment on the looseness of Fewkes's Echinoderm termin- 
ology and the confusion resulting therefrom. It is much to 
be regretted tliat when he took up a branch of zoology diflFc- 
lent irorn that in which he has gained a well-merited reputa- 
tion he did not make himself l)ctter acquainted witli its 
nomenclature, and thus enable his readers properly to appre- 
ciate the value of his ol)servatiou8 and of the conclusions 
wliicli he has drawn from them As it is, however, one is 
constantly perplexed by his vague and inaccurate use of 
terms which were clearly defined by Miillcr and have since 
had a very definite meaning for ueaidy all students of Ecluuo- 
derms. 


II. ^ — Notes on some Wesl^Indian Longioorn Cokoptera^ 
with Descriptions of new Genera and Species, By C. J» 
Gauan, M.A. 

Thebb notes chiefly refer to genera and species of Lacordaire's 
group Solcnopterime, and may, to some extent, be regarded 
as a revision of that group. Outside of the Solenopterinm 
the following genera and species are referred to or described 

Sionodontes Ohovrolati, sp. n. Elapbidion muiatum» sp. n. 

-- — damkHirnis, Lim, — tomento^uxu, Vhevr, 

exsertus, OHv, Hormsthua, g. n, (Ibidionlnjoh 

— capre, Dej. cinctellus, sp. n. 

— hevi^tuB, lieauv, Fhrjrncta verrucosa, Drury m P. 

Mallodon Dituborculatum, Bemv, meUnoptera, Tktnm, 

Stenodontes Chevrolati^ sp. n« 

8. dfifnieorni vorisimilla, sed differt capito subtua void© rugoso-puno- 
tato ; elytris nitidis, vix punctolatis. 

llah, Cuba. 


♦ Compare Hdrpuai*d, lac, cit. 
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From 8. damieornit, Linn., this smcies may bo readily 
distinguished by the almost entire aWnce of pnootnation 
from the elytra, aa well as by the stroimer and mgoso punc- 
tuation of tlie underside of the head. In size, general form, 
and in the structure of the mandibles it agrees closely with 
8. damieomie. 

The species was described bv Chcvrolat (Ann. Soc. Ent. 
de France, 1862, p. 278) under the name 8. damcomitf 
Linn. — a very excusable error considering that the descrip- 
tions and figures of the latter species given by the older 
authors are equally applicable to the present species. 

1 am satisfied that the 8. damieorma of Linnaeus is cor- 
rectly determined in the British Museum collection, as nil the 
specimens are from Jamaica — the locality ascribed to it by 
Linnaeus and Drury — and a^ce with a specimen so named 
in the Bauksian collection, in all these specimens the elytra 
are scarcely glossy and are very finely and rather closely 
pnnotulate. The underside of the head is strongly enough, 
out not lugosely, punctured. In the fully-developed mmes 
tlic dorsal ridge of tlie mandible disappears gradually in front: 
in the males of 8, Chevrolati this disappearance of the dorsal 
ridge is more abrupt. 

From 5. exaertua, Oliv., the males of 8 . Gievroialt may be 
distinguished by the strong inner tooth on each of the man- 
dibles near its apex, and by the somewhat coarser punctuation 
of the underside of the head. 1 am unable to give charactera 
which shall sufficiently distinguish tlic females of these two 
species. Locality and the character of the punctuation of 
the underside of the head may perhaps serve as helps. The 
specimens of 8. Chevrolati in the British Museum collection 
are from Cuba, with the exception of one (a female) from the 
Bahamas ; those of 8, exaertua are from St. Domingo. 

It is highly probable that the 8. cc^a of Dejean and the 
8, Icevigatua of Beauvois, both from St, Domingo, are forms 
of minor development of 8. exaertua. The only differences I 
can detect relate to size and to the form of the mandibles, the 
latter in 8. oapra and 8 . loavigatm approaching more to the 
female form. 


MttUodon httuhereulatumf Beauv. 

Judging from the figure and description of this species it 
seems to me that it is the female of Mallodon maxiUoaum, 
Drury. 
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ProBternodes scuiBllatus^ sp. n. 

Capito nigro, punctato; prothoraoe dorso in medio nigro, iiitido» 
Bpareim punctate et longitudinaliter suloato ; acutello pube Borioea 
albo-flavcBoento dense obtecto ; elytris baai nigrescentibuB, deindo 
ferrugiueis^ omnino creberrime punctatis, marginibus apioalibus 
levitcr doniioulatis ; epistemia metaihoracis, faaoia obliqua meta- 
stomi utrinque, et vitta longitudinali abdominis utrinque, pnbe 
a]bo-fiave«cente nmeea denHO obtectisj pedibus mgre»centibufl, 
punctatis ; tareis supra rufo-brunneis. 

S * Protboraoo supra versus latera ot subius (medio excepto) minute 
confortissimeque punctate, marginibus latoralibns antice rotun- 
dato-ourvatis ; antennis corpore paullo brevioribus, artioulis 4 
apioaJibus subtus sparsim villoBis ; tibiis anierioribus subtus versus 
apicem dense fulvo-villosis. 
liOiig* 22-95 mm. 

$. Protborace supra sparsim punctato, marginibus lateralibus 
subroctis, angulis anticis dentatis. 

Long. 20 mm. 

Hah. St. Domingo. British Museum collection and col- 
lection of Mr. Fry. 

d . Disk of the prothorax with two distinct, obtuse, longi- 
tudinal elevations, leaving a channel between ; these eleva- 
tions, the included channel, and a narrow oblique fascia on 
each side just anterior to the postcro-latoral spine are all 
glossy and sparsely punctured ; the rest of the surface of the 
pronotum is dull ana finely and very closely punctured ; the 
anterior margin of the prothorax is provided with a yellowish- 
white silky fringe. Scutellum somewhat Hcinicircular and 
clothed with a dense yellowish-white silky pubescence. The 
elytra, at the base blackish, are for the rest of their extent of 
a redaish-ferruginous colour, and are entirely covered with 
closely-placed and rather strong punctures ; the apical mar- 
gins are faintly denticulate. A thick yellowish-white silky 
pubescence clothes the anterior coxss and sides of the meso- 
sternum, and forms a fascia on each of the metathoraoio 
epimera, an oblique fascia on each side of the motastemum, 
and a lonmtudinal fascia on each side of the al>domen. The 
V -shaped figure thus formed on each side of the metathorax 
encloses a highly polished and impunctate imace on the side 
of the metastemum. The middle regions of tlie sterna and 
abdomen are nitid and sparsely punctured* The abdomen is 
of a chestnut-brown colour. The legs are blackish and rather 
thickly nuncturedt The anterior tibise are furnished with a 
rather cfense yillosity underneath towards their distal end ; 
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the anterior tarni have a somewhat similar villosity on their 
posterior border. The anfennte, not much shorter than the 
body, are flattened below and slightly convex above ; they 
arc strongly enough punctured, with the punctures on joints 
three to seven chiefly confined to the lateral borders ; the last 
lour joints arc somewhat villose underneath. The prosternai 
process is slightly emarginate behind. 

Before secirg the female, which is in Mr. Fry’s collection, 
1 liad placed this species in Hohnopiera ; but as the female 
l»as the sides of the prothorax nearly straight, with the ante* 
1 ior angles laterally produced or toothed, the species seems 
better placed in l^osternodes. 

A distinct species from St. Domingo, to which Chevrolat 
had given the manuscript name aominicensts^ somewhat 
resembles the preceding. The single male specimen in the 
collection is in too bad a condition tor detailed description ; 
but the chief points of diflercncc may be mentioned : — Smaller 
(length 20 millim.). Anteniiee relatively sliorter, scarcely 
leaching to the middle of the elytra. Lateral margins of the 
prothorax less regularly crenulate. (Scutcllurn ?) Episterna 
of metathorax and sides of the abdomen with a less dense 
greyish pubescence. Metastornum without oblique fascias. 

SoLENomntA, Serv. 

That Chevrolat did not fully appreciate the chief diffcrencejf 
between his genus Elateropaia and the genus Solenoptera^ 
Servillc is shown by the fact that he included in the mrixier * 
true snccicB of Solenopteraj viz, S. aulcicollia^ TbamB. The 
scutellum in this species is as broad as it is long and some* 
w liat rounded behind. In the male the pronoturo is finely 
and very closely punctured towarAi the sides — a sexual cha- 
racter to be met with in all the species of Solenoptera^ and, as 
lar as I know, not occuiring in tlie genus Elateropais. 

Lacordaire haa passed unnoticed this sexual character, bnt 
has pointed out the form of the scutellum as of considerable 
imfiortance in distinguishing the two genera, 

JSoknepiera bilineatay Fabr, (JFWonua), Syst, Ent. p. 163, 
has been omitted from Qemminger and Harold’s Catalogue, 
The specimens of this species in the British Museum coUeo* 
tion are ticketed Guadeloupe and Banta Cruz. 

tiolenoptera aubtanalicuiata^ White, appears to be synony* 
mous with 8. camlicuhia^ Fabr. Fabricius’s description 
applies exactly to the type of White’s species. It is, now* 
ever, probable that authors have included more than one 
varieiy under the Fabrician name. Olivier has figured and 
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described e species with brown eljrtra, thouffh the Fabrician 
description reads elytra subscabra, nigra.” I cannot find 
Olivier’s type in the collection of Banks, where it is stated to 
have been. The S. asieria^ Buej., of Dejean’s Catalogue is a 
very distinct variety from Martinique and Guadeloupe, and 
answers fairly well to Olivier's description and figure of 8. 
canalicnJata. The specimens of 8. mbcanalimlaia^ White, in 
the British Museum bear no indication of locality; but two 
specimens in Mr. Fry’s collection are ticketed Trinidad. 

In the footnote Ixdow* will be found described an interesting 
new species of Solenoptera from (Colombia. The description 
is taken from a single male sjiccimcn in Mr. Fry’s collection. 

Elateropsis, Chevr. 

In describing Cuban species of this genus (’licvrolat has 
again erroneously made use of Linuean and Fabrician names. 
Imdcr the name E, Uneata he has mixed up two distinct 
species — one the true Uneata of Linneeus and Fabricius, the 
other the following ; — 

Elateropsis punctata^ sp. u«, $ . 

E, lineatoF similia, sod differt olytris sat fortiter ot dense punotatiH, 

Ilah. Cuba. 


* Hoietioptem intermedia j sp. a. 

c{. Obscurtj ft»tTUgipea; elytriH bmnneo-U)«tacois, marginibus latenUibiw 
pallidmribus ; enpite* dense pnnetato, ttniniwime grieoo-pub(?»ceuti‘ ; 
prothorace luediu dorsi feri' nitidn, valile rujjfO'^o-puar’tatc), verMus 

fatera et subtus (medio exeepto) miuiite con fertUeirneque punctata; 
scutello elytrisque valdo rugOHo-punctatii* : corporo subtus fortiter sat 
dcuHcquo puuctatu, episternis nuwo- ineta-thoracisque pube albo-sorioea 
dense obtectis; pouibus aubscabroso^punctatis ; auteimia punoUitia, 
dimidiuni coriioria neo aitingeutibus. 

Long. HS ; lat. ad humeroa 11, ad medium prothorflcis J2 mm. 

Sab, Colombia. In the colltjction of Mr. Alexander Fry. 

Tbo protborax in lhi« apedes is but verv slightly depressed and almost 
dat along the middle of the disk ; its width across the middle is slighUy 
greater than that of the elytra ; fkom the middle it is narrowed, with a 
rounded curve on each side up to the ontoriur border ; the 
very jUntly crenulate on the anterior half; (wnstrkstion ou each side 
at the base is deep but short, so that the posterolateral angles are at a 
small distance from the shoulders of the elytra, lliougii undonbta^y 
belonging to the gentis J^olemtptera, the species is shown, by thecharactm 
here given, to bj somewhat intermediate between the latter genus and 
the Oeatral-AniericaU genus UokmtWf Thoms. In colour ami form it 
somewhat resembles IS, Thomaiy Linn., but may be easily distinguished by 
the uharoctem given above. 
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R^emblea very much E. lineata^ Linn., but baa the two 
longitudinal ridges on the dii^ of the prothorax more flat- 
tened and more strongly punctured, and has the elytra strongly 
enough and rather closely punctui*ed, the punctures being 
dihtinctly visible to the nakea eye. 

In K. lineata^ Linn., the clyti'a are glossier and almost 
inipunctatc, the punctures being distant and so minute as to 
be scarcely visible except with the aid of a lens. In some 
specimens of Uneata the elytra are very feebly coriaceous. 

Chevrolat seems to have regarded the specific differences 
here given as sexual ; but in this he was evidently mistaken, 
for the liritish Museum collection (including that of Chev- 
rolat) does not contain a single male of either species, unless 
the view to be referred to further on can be accepted as 
correct. 


Elatcropsis rugom^ sp, n., % . 

E. Uneata* similis, sed minor ; elytris rugoso-punctatis ; aniennis 
fusco-femigineis, 

JIah.—7 

A single female example represents this species in the 
British Sluseum collection. In form and style of marking 
it resembles the preceding, but is sufflciently distinguished by 
tlie strong rugose punctuation of the disk of the prothorsjc 
and of the elytra. The antennm are dark ferruginous towards 
the base, fuscous towards the apex. 

A smaller (male) specimen, of a similar style of soulpture, 
devoid of pubescent bands or markings and with black 
antennm, may possibly prove to be the male of this species. 
It also bears no indication of locality. 


Efateropsis fuliyinoea^ Fabr., ^ . 

In the males of this species the elytra are nitid, smooth 
(excepting a feeble rugosity towards the base), and axe 
remotely and minutely punctulate. 

These remarks also apply to E. euhpunctaUxy Chevr., and, 
with the types of the two species before me, I am unable to 
discover any difference between them except one of size. E. 
eubpunctata must, 1 think, be regarded as identical with, or 
at most as a smwl variety of, faligtnoea, Fabr. It must be 
remembered that Chevrolat in describing suhpunctata com- 
pared it, not with the true fnliginoaa of Fabr., but with ykft- 
ginoea^ Chevr. — quite a distinct iipecies, to which may ba 
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restored the following name, previously made use of by 
ChevTolat in mauuscript : — 

Elateropaia acahroaa^ sp. n, 

vaJE,fuligmo9Mf Chevr. (nec Fabr,). Ann. 8oc. Ent. de FranoOi 1862^ 
p. 271. 

tssih>kn<yptera ioahrosat White, Cat, Brit. Mus. Longicornia, i p. 63, 

Nigra, subopaca ; ])alpis, antennia podibusque rufo-fiilvia ; pro- 
thoraoe dorso ot olytris orebre aubrugosoque puncfcatis. 

Long. 2eV31 mm. 

J/aia Cuba, cj and ? . 

The feinalca of this species are strongly and coarsely punc- 
tured on the disk of the prothorax and on the elytra. The 
antennai do not reach quite to the niiddic of the elytra, and 
their last joint is short, scarcely, if anything, longer than the 
preceding joint. 

The males arc slightly less strongly sculptured; their 
antennsB reach beyond the middle of the elytra, and have the 
last joint distinctly longer than the preceding. 


I have already mentioned that all the specimens of K 
lineata and E. punctata in the British Museum collection 
are females. All the specimens of E, fuliginosa^ Fabr., and 
E. subvunctata^ Chevr., are, on the other hand, males. 
From tnese facts I have been led to suspect that E. fuHai- 
nom^^ Fabr.y is the male of E. lineata^ Linn. ; and this 
suspicion has been strej^thened by finding that all the white- 
striped specimens of Elateropsie in the collection of Mr. 
Alexander^ Fry, who Ytry kindly sent me the whole of his 
Solenopterinm for examination, are also females, while the 
unstriped glossy specimens referable to fuliginoBa and sm6- 
punetata are males, 1 have thus seen altogether twenty-two 
specimens, all females, of the three white-banded species 
mentioned above, and eleven specimens, all males, of E, 
gtnosa, Fabr«, and its questionable variety E. stApunoiata^ 

If it is proved to be tlie case that the white bands in the 
species of this genua are confined to the females, then it is 
very likely that some of the less strondy punctured speci- 
mens which I now regard as males of K $cahrosa are really 
mal^ of E. punttataa 

In Ea Aenina^ Chevr., there is no marked sexual difFereace, 
the males having the antennas slightly longer than in the 
females, with the last joint relatively somewhat longer. 
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The described specimen of E. Cheirr., is a female^ 

and not a male as stated by Chevrolat in his descriptioti. 


ElateropaU reticulatti^ sp. n. 

9 . Nig^o-fusca, opaca ; capito dense punctate, tenuissimo griscK>- 
puboBcenie ; prothorace foititer rugeso-punct^to, vitta ob^olota 
utrinejuo fulvo-pubescente ; wmtello punctuio ; olytris fortissinio 
creborrimeque punotatis, caHtanee-fusois, versus latoru et ad 
aj)ioom rufo*oastaneis, marginibus apicolibus distincto donticu- 
latis ; oorpore subtus sparsim punctate ; episternis meHothoracis, 
ploga triaugulari raosothoracis ntrinque et maculis quatuor abdo- 
minis ulrinque ftilvo-pubesoentibus ; segmento ultimo abdominis 
apico le'vitor omarginato; antennia dimidium clytrorum vix 
attingontibus, nifo-forrugineis, versus apioem suf-fuscis, pedibos 
rufis, sparsim punciatis. 

Long* 17, lat. 6 mm. 

Bab, Cuba. In the collection of Mr. Alexander Fry. 

The prothornx is convex above, with a very feeble crianncl 
or depression along the middle of the disk ; on each side, in 
the unique specimen, there are traces of a fulvous pubescent 
vitta. Tlie elytra are covered with a very strong, close, and 
reticulate punctuation. 

This species most nearly resembles E, S^notaia, Chevr., 
but differs by its brownish elytra, its somewhat reddish 
antenna), and reddish legs, by the triangular fulvous patch ^on 
each side of the metathorax, and finally by its punctuation. 

E, denotata, Chevr,, has the antennes and legs black, the 
elytra almost entirely black. The prothorax is strongly and 
rather thickly, but not rugosely, punctured. The elytra in 
the type specimen are unfortunately much deformed, one 
being snorter than the other, and both being raised in places 
into large gall-like protuberances. Throughout their greater 
extent they are covered with intricate ridges. The body 
underneath is black, with here and there a faint greyish 
pubescence; tlie mesothoracic episterne are covered with a 
thick whitish pubescence. 

The [Brionua) vittaiua of Olivier, which the authors of the 
Munich Catalogue have placed in the genua Elateropaia^ more 
probably belongs to tlie genus Deranoiatrus^ Serv., and is 
possibly the miue of D, elegana, Beauv. 

Habmosteknus, gen. nov. 

Head excavated in the middle in front; the excavation 
continuous with a rather broad and shallow channel above* 
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Maxillary palpi much longer than the labial, their last joint 
securiform ; the laat joint of the labial auboblong. Anteimne 
reaching beyond the middle of the elytra, with the joint'5 
from the third slightly dilated towards their apices and each 
provided with one or two poriferous pits. Prothorux about 
as long as broad, and furnished on cacii side with two spines 
— one just behind the middle, the other between this and the 
anterior border; with the margin cut away obliquely in 
front of tl»e anterior spine and sinuate between the two spines, 
as well as behind tlie submedian spine. Scutellum broader 
than long, slightly emarginatc in tlie middle behind. Elytra 
very slightly and gradually narrowed towards the posterior 
extremity, each provided at the suture and at the extremity of 
the lateral margin with a small tooth ; the apical margin 
between these teeth very feebly denticulate. Prosternal pro- 
cess truncate behind and very closely applied against the 
anterior border of the mcsostcnml process; the latter with a 
triangular eraargination behind which receives the anterior 
termination of the rnctasternum. 

This genus is nerhaps most nearly related to ElaieropBiSy 
from which it differs by the biapiuoso margins of the pro- 
thorax, the posteriorly truncate and non-cmarginate proster- 
num, and the short and broad scutellum. 

IlarmoBternua anthraoinua, sp. n# 

<f. Niger; palpis femoiibusquo rufla ; capite punctate ; prothorace 
dorso inaequali, voldo flubrugo»(Mjuo punotato ; scul^llo subconoavo, 
sparsim punctate ; elytris valde orebreque punct/tttis, punotis ver- 
sus basin nnijoribus; tibiis tarsisquo castaneo-fusois ; abdumino 
nigro, nitido, sparsissime punotato; antonnis nigris, sparsim 
punctatis. 

Long. 24, lai. 8 mm. 

Cuba. In the collection of Mr. Alexander Fry. 
Coal-black, with the fialpi and femora reddish, the tibiae and 
tarsi dark chestnut ; slightly nitid on the middle of the pro- 
thorax and elytra. Prothorax uneven on the disk, strongly 
and somewhat rugosely punctured above, sparsely punctured 
underneath, with a space on the side just under the anterior 
half of the lateral margin more minutely and very closely 
punctured. Scutellum slightly concave from side to side, 
sparsely punctured. Elyti*a very strongly and closely punc- 
tured, with the punctures increasing in sixe and less closely 
pack^ towards the base. Abdomen very glossy and very 
sparsely punctured. 
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^ElapJiidion mutatum^ sp. n. 

Ektphidion tomentoeum $ , Obevr, 

Castanouni, pubo grisoa dense obtectum, proth<»race dorso quinque 
tuberculis — tuberculo medio cariniformi^ tuberculis duobua posticis 
obsoletis; elytris basi dense punctatis, puncHs pone medium 
evanescentibus, singulis elytris humoro et plagn dorsali prope 
medium subnudia, oastaneis, apieibua singulis bispinosiH ; ontennis 
articulia 3® ot 4** uni-, bispinosis. 

Bab. Cuba, Florida. 

Under the name Elaphidton tomentoaum Chevrolat included 
two very distinct species. The females wliich he has described 
are the females of tlie present species, the mule of which I 
saw in the possesaion of Dr. Horn when he was lost on 
a visit to England. Two female s{)ccimens from St. Dom- 
ingo, which are undoubtedly the females of E. tomentoaum^ 
arc in the British Museum collection. Except in the much 
shorter antennm these two present no differences of import- 
ance from the male Ijike the male they have the (irosternum 
truncated and vertical beliind. In E. mutatum prostemum 
is feebly aiched and almost flattened behind, the species there- 
fore bi'Ionging to the Hypermallua section of the genus. The 
spines at the apices of the joints of the antennm do not stop 
with the seventh joint, as Chcvrolat’s description seems to 
imply, but, gradually becoming smaller, arc met with up t« 
the tenth joint. Dr, Horn’s male specimen, which was from 
Keys, Florida, differed from the females onl^ in having 
slightly longer and slenderer antennas and in having the apied 
border of the last abdominal ventral segment pointed in the 
middle and sinuate towards the sides. Tn the female this 
segment is rather sharply rounded at the apex. 

E. tomentoaum^ Ohevr., bears a ver3r strong resemblance to 
E. mucronatum, Say, but is to be distinguished by the much 
less close punctuation of the elytra and of the sides of the 
prothorax. 


Hormathus, gen. nov. 

This genus is formed for an interesting little species from 
St. Domingo belonging to the Ihidion group, jft has the 
characters which Lacordaire has given for the ^enus 
dolon^ with the following differences and additions ; — Fifth 
joint of the antenn®, in addition to the third and fourth| 
strongly thickened, none of the jpints carinated. Prothorax 
very slightly constricted in front of the middle. Elytra with 
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t^ir aptcea rounded and unarmed. Intermediate and poste- 
riur femora end in abort rounded procesaes, and maj be aaid 
to be unarmed. The femora have each a ahort carina on each 
aide near their distal extremity. The antennas in the male are 
but very little longer than the body. The body is almost 
wholly glabrous aiia furnished with some widely acatteied 
long naira. 

From i^omestum, to which the genua is perhaps even more 
closely allied, it differs by the cannated ttbi», the rounded 
apices of the elytra, and the two additional swollen joints of 
the antenna) in the male. 


Hormathut cineUiUuy sp. n. 
JUiKon tmeUMum, Oherr , MS. 


Niger, nitidus ; oapito punctato ; prothoraoe dorso leviter tri-tuber. 
culato; elytris chal^beuto-ojaueis, vix punctatis, ungulis ad 
medium fascia tranaversa, neo auturam neo marginem atttngeate, 
flavesoenti-alba ; pediboa nigris, baai pedunculatis ; antennia 
fa8eU,( S )corpore Tixlongioribua,artioulis tertio adquintomvalde 
ioerasaatia, ( $ ) corpore multo brovioribus. 

Long. 6j-7 mm. 


Hob. St. Domingo. 

Head rather thickly punctured. Prothorax and elytra 
destitute of puncturea, excepting the pita from which the few 
long acattm^ hairs come on. Dlytra steel-blue, glossy, with 
purplish tints; each with an ivory-like transverse spot or 
luOia at about the middle of its length. Antennas with the 
scape punctured, with, in the male, the third joint much 
longer and thicker than the scape and attenuate at its base, 
the fourth joint short, ovate, the fifth longer than the fourth, 
fhsiibrm, the sixth and following joints normal, each about 
equal in length to the fifth. Body underneath glabrous, 
excepting a l^t silveiy-grqr pub^nce on the lateral 
pieces of the mesothorax and on the postero-lateral angles of 
the metaateromn. 


Phrpufki vermeota. 

JEsMss mrntMOf Otu», Bxotlo Ltsects, vol. pL xL fig. 8. 
Jbmia shrmitator, FwM. Byst. Btooth. IL p. 906. 

JRIrpiMAi Thoms. Rsv. et Mag. do Zoologie, 1878, p. 68. 

3%is rnhstestiagspeoies appeanr to have been omitted icem 
iSaaiuiUgeii aadHaroIdV tmtalogne. The genus to which 
it hehMSge hi peculiailtf an African one; but the present speoies 
if. SH $er.6. FoL vi. 8 
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w«8 said by Drury and Fabricius to come from Barbados*, a 
locality which the recent acquisition of some fine 8})eoimeiw 
to the British Museum collection proves to have been quite 
correct. M. Thomson, however, xu redescribing the species 
under the ixamo Phryneta melanopUra, ignored the fact that 
his specimen was ticketed Grenada, and assigned to the speciw 
the vague locality “ Africa nierid.” M. ilend ObertliUr, in 
whose possession Thomson’s collection now is, has, at iny 
request, compared Thomson’s type of melanoptera wiili 
Drury’s figure and description of verrucosa^ and has assured 
me that uxc two species are undoubtedly idcntiual. The 
species has not, so far as I know, been recorded from Africa, 
except, inaccurately, in the case just cited. Its presence in 
the Antilles can only be explained on the assumption that it 
was at one time transported from Africa. 

In Mr. Fry’s collection I have seen specimens from Trini- 
dad and Barbadocs. 


III.— (3n the Ova ^Gobius. By £fiN£8T W. L. Hoi/r, 
St. Andrews Marine Laboratory. 

[Plate U.] 

Ok the 13th May, 1890, a dead shell of Lutraria tXliplicfi 
was kindly given to me by Miss Traill, of St. Andrew^ who 
had found it the previous day cast ashore on the West Sands, 
and whilst removing the sand with boiling water had detected 
certain foreign bodies adhering to it. This lady subsequently 
gave me two shells of 8olm Btligua, collected on the same 
occasion, with similar bodies attached. 

On examining the shell of Lutraria, the two valves of 
which were still united by the ligament, it was found that the 
inner surface of the left valve was entirely covered, save for 
a narrow margin, by a number of little whitish bodies. 

The valves of both the razor-shells were widely open, and 
on the inner surface of the valves in each apecunen a sub- 
circular patch of similar bodies (about 2 inches in diameter) 
occurred. 

The whitish bodies, on being submitted to the miittOBCQjM, 
proved to be the ova of some Teleostean, and, from certain 
peculiarities of structure, are conjectured to be those pf a 
Mby, probably Ooiiue minutua, by Professor M'Intosh, who 
has kindly asked me to undertake their description. 

The egg is elongated, ita long diameter raiying &om 1*14 
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io 1*2 millira. The contour is somewhat pyriform and the 
narrow end (having a diameter from *42 to *48 milUm.) is 
blunt and almost truncated. The larger end, on which the 
egg rests, is from *68 to *74 millim. at its greatest width and 
tapers rapidly below that point to a small facet or pedicle of 
attachment. 

As soon in PL IJ. fig. 3, the shape of the egg is subject to 
slight variation. Of the egg-contents it is difficult to speak 
with certainty, as the treatment received may well nave 
induced some changes. 

In those winch appeared to bo the best preserved the peri- 
vitelline space is large and is principally in the lower region 
of the egg. I'hc yolk is bean-shaped, and the embryo, which 
is somewhat advanced though without free caudal growth, 
lies in the long iixis of the egg. Yolk and embryo together 
have a long and short diameter of about *91 and *37 millim. 
respectively. Both are of course opaque, but il is jiossible to 
make out what appear to be very numerous oil-globules of 
various sizes, occumng all over the yolk and apparently 
forming the bulk of that structure. 

The zona radiata is very tliin, showing under a liigh power 
the usual closcly-set minute dots or punctures. 

The apparatus for the attachment of the egg is the moat 
remarkable feature. From the facet or pedicle of attachment 
1, jp) springs a hyaline structure, wnich spreads ontwniA 
TA the iorm of an umbrella. Under a high power this strue** 
ture is seen to be pierced by alternate concentric rows of 
diamond^shaped or ovoid apertures (fig. 1, apL which increase 
in size the rarther they he from the pedicle, whilst, on the 
contrary, the proximal interstitial hyaline matter is more 
massive than that surrounding the more remote rows of 
apertures. Three or four such rows of apertures can be made 
out, beyond which the structure is continued in the form of a 
fringe of long and tapering threads, which adhere to the shell 
and to the threads of the adjacent ova (fig. 1,/Z.). The ova, 
though veiy closely packed together (tig. 2), do not adhere 
to each otliW or to anything except by means of this tissue. 

From the nature or the apertures the whole structure has 
the appearance of being composed of a number of threads, 
radiating from the pdicle and so arran^d as to eross eadx 
other frequently in the proximal part of their coarse. But 
the closest examination under a high Mwmr (Zeiss B, Oe. 2) 
fails to support this appearance. The interstitial maikter 
between the ptoximal rowe of apertures' i# entirely homo- 
geneous and cannot be losolvad into ftbres ehher in stained 
or unstained specimens ; but between the larger distal aper- 
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tnres one can frequently make out a division into two atrandsi 
which do not as a rule cross each other, but seem to be merely 
npi^secl. 

Filaments or processes are known to occur on the ogg« of 
many Teleosteans. They were found by Hoffmann^ in GcibiuB 
minutmy niger^ and other species, Heitasis chromtM^ Belone^ 
and Blennius. Eigenmann, in his recent excellent memoir 
*^()n the Egg-membranes and Micropyle of some Osseous 
Fishes ’’ very clearly describes the develooment of the 6Ia- 
ments in Funaulvs, In this form they are aevcloped all over 
the surface of the egg, whereas in our ova the process of 
attachment is confined to what is presumably the micropylar 
region. In Fundulua the filaments, originally arising internal 
to the granulosa, are shown to pass through and, in further 
development, to lie external to it, being bent in a more or 
less regular manner first to one side and then to another/’ and 
usually follow the margins of the granulosa cells,” to which 
th^ are “ correspondingly curved.” 

Eigenmann also notices rivet^shaped processes on the eg^ 
of I)/go$tiuaj and from certain phenomena noticed in his 
preparations suggests that they arc from the beginning 
adhesive.” He describes a layer external to the zona in au 
egp on which processes are found. Whether such a layer 
exists here 1 cannot say, nor can I speak with accuracy as to 
the relation of the attachment process to the zona. 

But it seems possible that filaments may be developed lit 
this form as in Fuvdulua and Pggoateua (though confined to a 
restricted area), and penetrating the ^anulosa in due course, 
so as to lie along the margins of the granulosa-cells, and 
being from the ^ginning adhesive,” may have set up with 
each other intimate relationships, resulting in the formation, 
by the adhesion and ultimate fusion of their proximal elements, 
of such a structure as is actually found in the extruded ov4 
before us. The distal parts of the filaments, npt coming into 
contact with each other, and thus remaining independent, may 
perhaps have extended over a considerable part of the granu* 
losa, and the whole pedicle of attachment is probably everted 
on extrusion of the egg in the same manner as the outer mem« 
brane of the zona in Osmenis, described by Buchholz and 
Cunningham. 

Eigenmann speaks of his ^^rivet-shaped processes” in 
Pggoatma as taking a much deeper stain than the membraM 
(external to the zona} in which they ate set. Treated wi(|i 
a Hoffinaan, Zur Ontogenie der EmosksufiSobs/ VsihiadiL 1. JCsa. 


Ak. V. Wctanachappsui Anzt. Deal xzh 1881, p. 16. 
t Bull. Muft. Oomp. ^ol. vol. adlx» no. 9. 
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picro*eamme the pedicle of attachment in out ova takes tha 
carmine stain very deeply, whilst the aona (and external 
membrane if present) is anite unaffected by it. 

This seems to induce the belief that the process of attach- 
ment is similar in nature to filaments of an external mem* 
brane rather than representing an everted membrane as in 
Oameruit, 

Turning to the question of the parent fish, Professor 
MUutosh has kindly given me a drawing of the eggs of 
Oobiua niger from the Channel Islands, which will be seen to 

K iseiit some points of resemblance to those under discussion. 

th are considerably elongated and both possess filamentous 
processes at their lower ends. In (?. niger ^ however, the 
meshwork is less distinct than in ours and the eggs are fixed 
in rows by tlie interlacing of their filaments. In both forms 
the perivitelline space would appear to be large 

Of the nature of the yolk in Professor Prince’s specimens 
or in Gobtus niger I am unable to speak. The yolk in our 
eggs, however, presents great likoness to that of a larval 
form common iu this bay and lonjj since identified by Pro- 
fessor McIntosh with a species of goby. Two species are 
common here, via. G. Ruineneparri and G. minutus. In the 
Seventh Annual fieport of the Scotch Fishery Board Professor 
McIntosh, writing On the Pelagic Fauna of the Bay of 
St. Andrews during the months of 1888,” mentions young 
gobies (chiefly G. minutm) as occurring in some numbers in 
me net in July and August, ranging m siae from d*5 to 11 
millim. Their occurrence much earlier (at stages too young 
for diagnosis of species according to our present knowledge 
of this genus) is frequent, but their ova have never been 
found here, probably because other forms have occupied 
attention. A few larval forms appeared this year in April 
and May, of one of which I append a figure (fig. 6^. Larval 
gobies are readily distinguished by the characteristic pigmen- 
tation and very early appearance of a conspicuous air**Dladder* 
The specimen figured measured 8*57 millim. The anus is 
slightly anterior to median, the pectorals are large and fan- 


^ Vtohmn PHnee, writing to me ffom Valentia under date Hay S5, 
18S0, describes some eggs that had just been found, during the cruise 
under the auspioes of we Royal DuhMn Society, in the pools about the 
BStfinnish Islanda In shi{M» they strongly resemble thi^ of G. 
sm they are plac^ side by side on end, as in our form. Prom a vou^ 
iketoh the peririteUine speioe appears very huge i the length is about 
X inch. Profeteor Prince is develOjHug tnese eggs, and wul no douU 
be aUe to throw some light on to their spedes. judging from the feet 
that a female G. Ri^thm^parri was taken in the seine pod, he Ihinlmii 
probalde that they belong to that species. 
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«li»ped, the embtyonic dorsal fin commenceR opposite the 
pectoral girdle. Embryonic fin<rajB occur in tne slightly 
spathulato embryonic cuudal fin. There is a considerable 
preanal fin. The notochord is nnicolumnar, and the hyoidean 
and mandibular apparatus well developed. The eye is 

S reenish yellow. Black stellate chromatophores occur below 
le anterior end of the notochonl, extending back as far as 
the air-bladder. Yellow pigment occurs amongst them. 
The air-bladder is greenish, with black dendritic pigment 
scattered over it. Above tbe anus and halfway between that 
point and tbe air-bladder occur two large masses of gamboge* 
yellow pigment (reddish brown by transmitted light), over 
each of which extends a large black dendritic cbromatopliore. 
Small black chromatophores extend along the ventral edge of 
the anterior two thirds of the abdomen and along the ventral 
edge of the postanal region to a point a little short of tbe 
caudal extremity. Halfway between the anus and the caudal 
extremity is another large yellow patch, overlaid by den- 
dritic black pigment on the ventral region, and a similar but 
smaller dorsal patch lies just above itl Ho pigment occura 
on the embryonic fins. The yolk is considerably reduced. 
It is darkish and appears to consist almost entirely of small 
oil^lobules. 

B is to he regretted that the information ^iven by British 
authors as to the breeding of the Gobies is rather vague. 
Day (‘British Fishes') gives June as the breeding time Of 
Q. niger and Q. minututj and May or June se that of 0. 
pagantilua. He also mentions, on the authority of a cotte* 
spondent, that G, Ruihentparri attaches its eggs to the Itwido 
of an empty valve of Mytx armaria^ but does not deaeribe the 
egg or tbe method of attachment. 

From the same authority it appears that the late Hr. BobertSi 
of the Bcarborough Huseum, had frequently bred this speoies 
in confinement. 

Tamell (‘ Fishes of the Forth ’) mentions that Q. n^siwnad 
G.gracilu {ParneUi) spawn in June. 

Couch (‘British Fishes,’ ii. p. 154) found a hJack Goby with 
enlarged loe in February, and very young ones which appeared 
to belong to the same species in the autumn, Beyono thia I* 
can find no information. 

JVoto. — Since making tbe foregoing remarks two females 
Goitus minutua were brought to the Laboratory from tha 
estuary of the Eden *, the contents of whose ovaries Iwve no 
doubt but that thia ia tbe parept ^peoiea. 

• May 87, 188a 
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I r^fret that great pressure of time * prevents roe (as with 
the extruded ovn) at present from making mote than a super- 
ficial examination of them ; but 1 hope at a future date to 
treat the subject in a manner more worthy of it. Meanwhile, 
however, in the light of my previous remarks a few notes may 
be of interest. 

The two specimens (the stomachs of which were full of the 
(?yprw-larvte of Balanus) measure respectively 2 and 
intmes, and the ovaries, which arc bv no means ripe, are 
nearly in the same condition in botL The largest ova 
measure from *6 to *71 millim. in long diameter; they are 
ovoidal, with one end much broader than the other. 

numerous oibglobules can be made out, distributed in an 
irregular manner amongst the granular yolk-matter. The 
thin aona is visible by careful focusing adhering closely to 
the yolk, and having outside it another layer in which minute 
dots, presumably nuelei, are present— in fresh unstained speci- 
mens under a high ]>ower. This layer, tlic granulosa, is in 
its turn coverea by the process of attachment (which is 
exactly similar to that of the extruded ora), a fact which 
justifi^ the suppositiou that the latter was everted at extru- 
sioim as is the outer membrane in OHtnei'ua. 

Ti>e micropyle, a minute funnel-shaped depression, can be 
made out in favourable unstained spmmens, where it is not 
hidden by the ruptured follicular epithelium. It lies at the 
brood end of the egg, and the process of attachment stretches 
out on all sides, lue mesh work of the latter ceases at the 
broadest part of the egg, and the filaments continuous with it 
pass upwards side by side almost to the opposite (narrow) end 
of the egg, but do not actually meet there. 

In specimens treated with picro-carmine tho process 
df attoehment takes the carmine stain more rapidly than any 
otherpwrt, thegrannloaatakingitslowly,ifatall. Insmidler 
eggs, t. e. half the size of the foregoing, the process of attach- 
ment is not seen, bnt minute, deeply staiuing dots are visible 
«t the broad end of the egg, ^d probably rei^seut its earliest 
appearance. The huger stained eggs show sn intimate coo- 
nextoa between the prooess and the zona for a short divtaace 
s^fokttd the mkrtmyle, being the area which afterwards be- 
eoiiMSi the^ p«di<m. The aperturee are c^mparatiyely more 
tdongsted in this y%ion, with finer iutorStiual matter (cloady 
stewed to the sona^ which suddenly thickens at the margin 
Of the pOdiele. 1 oould detect no layer between the zona and 

a rllr.fibih left witliia a tbs trawfiogewsditton oaths 
««st eoiMt df Bfslawl,— W. 0. Jf .] 
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the gnuniloMi, nor, I think, is this possihlo withont Aa sid of 
the microtome. 


BXPLAN4TI0N OF FLATE II. 

J*(7. 1. Proceas of attoobmexit of drum Attributed to Chhm 

the diamante are moetlj curtailed. ^ a filament ; jeatpediele of 
attachment ; epa apertures In process of attachment ; i. r.ntona 
radiate. (ZmM B, Oc. 4.) 

JFVp. 2 Group of ova tn situ, X 3. 

3. Detached ota highly magnified, o. p. * procamof attachment; 

embryo; y«iyolk. 

4, fi. Ova of Oobiw n^er from glycerine-preparattonsi enlarged 

under lens. 

pup.a. Larval OMu* of 14lh May, 1860 ( leni^h 3’S7 millini, a. Aaue* 
Uadder ; hmbeaxt ; aianotockoid ; ym yolk, Uagfiiifled. 


IV. — Note$ on JRadiolarfa from tho Lower Paleeozoie Book* 
ULIandeilo-Caradoc) oj tho South of Scotland. B7 GeOBOB 
Jemninob Hindb, Ph.D. 

[Plate* III, &IV.3 

The Badiolaria described in this paper are contained in apeei- 
mens of chert collected from several dieurent localities in the 
Sontliern Uplands of Scotland, and sent to mo for examina- 
tion by the Geolo^cal Survey of Scotland throngh B. N. 
Peach, Esq., F.G.S. From the most promising pieces of 
this chert a number of microscopic sections have been pre- 
pared, and from these the forms have been studied. I 
premise that the occurrence of these minute organisms in t^ 
chert was first announced 1^ my friend Prof. B. Alleyne 
Kicholson, M.D.*, of Aberdeen ; but the specimens which he 
exemined did not show the stmcture sufficiently well to allow 
of positive determination as to their real netnre. 

The chert containing the Badiolaria occnrs in beds lod 
intercalated nodular masses in a portion of Ae well-kEown 
aeries of Ordovician or Lowcr-Silurian strata forming the 
Southern Uplands of Scotland j and it is more perticulitfly 
developed in the counties of LanarkAire. Peeblessh^, and 
Edinburghabire. Mr. B. B. Peach f, wno has lately been 
resurveying the district, informs me that he has traoM a dejS- 

* Trans, Fdinb. Oeol. 80c. vol. vi. pt i. p. CO (I860), 
t A full deacription by Mr. Peach ot the geological and stntigrapliieal 
nlaikme of these roeka wl qtpeae la a fortheoning Oaolcgiw Bitfm 
Mamoir on Bbeat 16, ^ 
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nite zone of this Bodiolarian chert over * oonsidenble sras. 
The zone is bounded below by « thin band of blade shale 
containing Glenkiln graptolites of Llandeilo facies, and above 
it there is anotlicr mass of Uack shale with Lower Hartfell 
fossils, having a Garadoc facies. The zone included between 
these two b^s of graptolitic shale consists, fi'oin below up- 
wards, of nodular red and green cherts and red and s^n 
mudstones, followed by massive grey mudstones and cherts, 
mudstones and shales, succeeded above by black flints and 
shale, with a few Qlenkiln graptolites. This Badiolsrian 
zone of Mr. Peach thus corresponds with the Lower and part 
of the Middle Division of the Moffat Terraue of Prof. Lap- 
worth (Oeol. Mag. dec. iii. vol. vi. (1889) p. 66). Hitherto 
in this series of rocks the graptolitic zones nave l)een chiefly 
studied and the intermediate beds of chert, regarded as unfos- 
siliferous, have been neglected; but it is now certain that 
these latter arc of organic origin equally ns much as the 
former. 

The Radiolarian chert Is a very hard compact rock, with 
the usual hackly fracture ; when unweathered it is for the 
most pait of a steely-blue tint, but sometimes of a dull to a 
bright red ; less frequently it has a greenish tint, and some 
pieces are even of a bright green. The rock is traversed in 
all directions by microscopic cracks and fissures, these latter 
sow filled with crystalline quartz, and not unfrequently it is 
stained in irregular patches by a dork brown or blackish sub- 
stance, which often follows the course of the microscopic 
cracks, so that they appear in sections like an intricate web of 
dark threads crossing a clear field. The mudstones accom- 
panying the chert are greenish or reddish in tint and very 
we-grain^ ; in some cases they become siliceous and pass 
nradually into chert : in these transition-beds casts of Badio- 
Miria are present in tne rock. 

In thin sMtions under the microscope the unstained portion 
of the chert is nearly transparent ; it has a faint cloudy appear- 
ance, due to the presence of extremely minute irregularly- 
shaped mineral particles and small crystalline rods ranging 
from *002 to *06 millim. in length, with which it is filled. 
The natute of these minute particles cannot well be ascer- 
tained; but Mr. J. J. H. Tealt, F.B.8., who has examined 
the sections, thinks that some mny be flakes of mica, wbihit 
the rods aim sngg^ve of rutile. In polarized light, betwoen 
crossed Ilieohi, mis chert has a mottlm appearance, more like 
that of flint than of ordinary cbeirt. 

Even with the aid of an ordinary hand«|e)ae ^he firaotnied 
znimMse of the chert is seen to be filled with ootmtisss traZDbim 
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of the Radiolaria, which appear as minute, clear, circular 
specks ; in thin sections of the unstained rock under the 
microscope they look like larger and smaller shadowy circles 
tilled with a somewhat lighter material than the surrounding 
matrix ; but in this condition no structure has b^^en pre-» 
served. In sections of the red or jaspery chert the outlines 
of the Hadiolaria are more clearly defined ; the inner tests are 
occasionally shown as small red globes in the centres of larger, 
ncai'ly transparent spheres^ and not unfrequcntly the radiating 
spines arc also indicated. In the red jaspery chert the enor- 
mous number of these organisms in tlie rock can be clearly 
seen, for the entire area of the section is occupied by their 
small circular outlines, which range from *01 to *25 milltm. 
in diameter. 

In the unstained and reddish chert just referred to the 
Radiolaria are only represented by casts, their tests having 
been dissolved or otherwise rendered nndiatiiiguishable ; but 
where the chert has been stained by the darker substance 
mentioned above, which may be either due to carbon or iron, 
the tests themselves have been preserved in this material, 
which has replaced tlie original silica. In this condition the 
delicate lattice-likc structure of many of them is now repre- 
sented by a more or less dark meshwork, which, though as 
regards clearness of outline cannot be compared with the tests 
of recent or Tertiary fossil Radiolaria, is yet sufficient to show 
that the structure of these Palaeozoic forms is essentially of 
the same character as that of their modern descendants. In 
these stained portions, which, as already noticed, occur as 
irregular patches in the generally transparent rock, fairly 
perfect specimens of Badimaria showing one or more concen- 
tric spheres, and spines projecting from their surfaces, are 
interminglea with tragments of the meshwork. and entire aud 
broken spines of other individuals, much in tne same way as 
the entire forms and the fragmentary debris of these organisms 
occur in the ttnoonsolidated Radiolarian earth from Barbados. 

It is, however, often very difficult to ascertain with pro- 
ciaion in the sections those particular features which form the 
basis of most of the family and generic characters in Hseckel^s 
classification of these organisms. The tests are usually so 
filled with the dark staining material that they are either 
entirely opaque or present a blurred appearance. In these 
cases it is impracticable to determine definitely whether the 
structure was originally lattice-like or of an irregularly 
reticulate or spongy character, or whether an inner meduf- 
laiy ^t is present or not. The specimens available for atbdy 
are limited to those shown in the sections of the chert, and 
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couaequently very lew in companeon with the numbers which 
may be obtained from a recent ooze or tn>m loose tbssil 
material. 

With two or three doubtful exceptions the forms whioli I 
have been able to determine in this cliert may be all included 
in one of the four ie^fions or subclasses into which ilasckel 
has divided the Hadiolurio, viz. that of tlie Spumcllaria or 
Peripylea. Within this aubclaas but two suborders, the 
Beloidea and the Sphmroidea, are represented. In the first 
of these there is no connected siliceous test ; bat the skeleton 
consists of numerous solid siliceous spicules irregularly sent- 
tered in the soft structures surrounding the central capsule. 
Spicules of similar form and proportions to those of the exist* 
ing members of this groun, represented in plates ii. and iv. of 
Bteckel’s ‘Challenger’ lleport, are abundant in the chert. 
Some of them with three- or four-pointed rays (woodcut, a~f, 
p. 56) are very similar in form to the spicules of Calciapongos ; 
others, however^ with a central rod giving off divergent rays 
from its extremities (woodcut, y) are quite distinct from any 
known type of sponge-spicule. These detached spicules 
are in the same condition as the iatticc-like liadiolaria with 
which they arc intermingled, and there can be no doubt that 
like these latter they were originally siliceous. Though now 
detached from their normal positions, the inevitable result of 
the decay of the soft structures, yet instances are not unfre- 
^uent in this clicrt where several of these Belaid spicules 
^or in close proximity to eacli other, forming small groups, 
much in the same way as we should expect to be tlie case if 
forms like the recent Lampoaeanthium pandorof Hseckel *, 
and Spharogoum pandora, U.f, were fossilised under favour- 
able conditions. 

The great majority of the Eadiolaria in this chert, how- 
ever, bmong to Uic more normal types of the suborder Hpbss* 
roidea, in which the ^t consists of one or more rounded sWlls 
with a lattice-like or inegularly reticulate, so-called “spongy*’ 
structure. The simplest forms of these, in which the test is 
without spines or with only very minute secondaiy spines, 
are comparatively rare (PI. 111. figa. 1, 2). Testa w wluch 
there is a single large ri^ial spine, with or without secondaij 
spinea, axe abondant. In some the outer or cortical test con- 
sists of simple lattice-Uke structore with snbcircnlar or irre- 
goUr meshes (Ph 111. figs. 6, 4, 6, PI. IV. fig. 6) ; in otham 
thestmetnre is “ spongy ” (PI. Ill, fig. 7), whilst in another 
genius with the same stmoture there le a concentric inner or 
ttidRllwrjr test (Th UI. figs. S, 0). Shells with three or with 
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foor primary radial spines, some with, some withoat an inner 
or mednllaiy test, are also common (Pi. III. fig. 6, FI. IV* 
figs. 2, 4-7, 9-11) ; the structure of these appears to be uni- 
formly of the irregularly reticulate or spongy character. The 
mines in some of these shells are of unusual length (PI. IV. 

2, 9), but it is very rare to meet with specimens in which 
they ail remain intact. There are also a few smcimens with 
lattice tests and numerous smaller spines (PI. IV. fig. 1) 
included in the well-known recent genus Aomihonpnmra^ 
Ehrenberg, and others with larger spines (PI. HI. fig. H, 
PI. IV. fig. 8) which 1 have referred to Salhmma, 

In addition to the above, mention may be made of some 
peculiar spicules (woodcut, p. fifi, i, k, 1) of the same general 
characters as the Beloid forms already referred to, which seem 
to correspond to the spicular skeletons of some existing 
Badiolaria, which are regarded by Hseckol as the simplest 
and most primitive types of the great pnmary division or the 
Nassellaria, in which they form the distinct suborder Pleo- 
toidea*. The spicules in question consist of a variable 
nnmber of simple or branched arms or rays proceeding from 
a centre ; the rays may be either free or connected by irregular 
fibres with each other. Spicules of this type are rare and 
not often entire, and their true position is not altogether free 
from doubt. 

These Palseozoio Badiolaria, so far as can he judged from 
their present condition, do not differ in any striking respect 
from the existing forms of the group or from those numerous 
fossil ones which have been lately described by Dr.^BUstf 
and others from Juiussic and Cretaceous strata. Some of the 
more peculiar forms with one or with three primary radial 
spines bear a close resemblance to specimens figured by r. 
Dunikowski { from the Lower Liassic strata of frobafberg, in 
the Tyrol. The detached spicules of the Belotdea have like- 
wise been noticed by Biist in the Badiolarian Jurassic strata 
of the continent. The quantity of this ancient chert which 
has as yet been examined is too smiUl to permit of any general 
deductions ra to the characters of the Badiolaria contaTned in 
it ; but it is noticeable that so far, if we except the few 
spicules doubtfully referred to the Nassellarian Plectoideo, the 
forms belong to only two divisions of the Spumellsria, the 
Beloidea and the Spheeroidea; and there is an apparent 
absence not only of the discoidai and elliptical forms of the 

* Chall. Beport, pt. ii. p. 809, pi. xoi, 

t ' Palwontograpfcca,' Bd. xnu. (18M), Bd. xxxiv. (1886), 

t Denkachr. d. k. Akad. d. Wisa Wwn, Bd. xlv. (18&), pp 187, »8, 
Tat V. fig*. Sa-66, fiO, 
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other sn^rdeni of this legion, bat also of the important 
Kassellarian Qi^stpllana, which are extremely abundant both 
in recent deposits and in all Tertiary and Mesoaoic Badio* 
larian lieds which hare as yet been examined. 

With the exception of the Badiolaria very few other 
organisms can be recognized in the sections of this ch6rt.rook. 
There are one or two spicules of Hexactbellid sponges, 
readily distinguishable from the detached Beloid spicules by 
their larger size and distinctive forms, and 1 have met with a 
few minute toothed plates and detached denticles, which bear 
a certain reseroblanoo to the radnlse of naked Molluscs ; there 
are further numerous almond-shaped hollow bodies a^ut '1 
millim, in length, with imperforate siliceous walls, of whose 
nature I am quite ignorant. This Ordovician chert may 
therefore be fairly considered to be due to the accumulation 
of the tests of liadiolaria, and is thus aymre Radiolarianrock, 
equally as much as the Tertiary beds of Barbados and the 
liieobar Islands, which, according to Ilmokel, correspond to 
the recent Badiolsrian ooze, and are certainly of ucep-sea 
origin, having probably been deposited at depths greater than 
2000 fathoms ” *. It the same conclusion is applicable to 
this fossil chert, it represents, as Prof. EL A. Nicholson f has 
already pointed out, a true deep-sea deposit in the Falteozoic 
period, tiie existence of which in the geological series has of 
late been disputed. The beds of fine-grained red and green 
mudstones associated with this chert likewise favour the same 
view of its origin in deep water. 

Hithprto only a single siiecios of Badiolaria has been 
describe from the entire Falfeozoic series, and this was dis- 
covered by Dr. Bothpletz | in siliceous shale of Upper Silu- 
rian age at La^enstriogis, in Saxony. This Badiolarian 
shale, like the ^toh chert, is accompanied by beds with 
graptolites. It is only since 1876 that Badiolaria were known 
m any rocks older than Tertiaij bv the discovery by v. Zittei§ 
of a tew forms in the Upper Chalk of Germany ; since then 
the existence of an abnnuant and varied Badiolarian fauna in 
beds of chert and jaspmr of Lower Cretaceotu and Juxa^ ^;e 
has been proved by Dr. Bttst ||, and v. Donikowakif has 
described numerous species in the Lower Lias ol the Tytui 

* OhaU. Rmoit, voL xriii. Pt. i. n. ebdx. 

t Tmoi. Eainb. QeoL Soc. v(d. w. pt. i. n. 66. 

I 447, lAxa. 

f JljMt Bd. xxvilf. (1876) pp. 76-86, U. 

I * jNwoBtofMpldea,’ JM. xXxi., xxm. 
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LaMy Dr. Rttst ♦ ha« announcud the occurrence of Radiolaria 
in all the principal divisione of the Palaaozoic aeries, but a 
detailed description of the forms has not yd ap^)eared. 

Very few liadiolaria have been as yet noticed from the 
rocks of this country, Mr, W. H. Shmbsolef has recorded 
three or four species from the London Clayr of Sheppey ; Dr. 
Eiist has discovered two species in the flints of the Upper 
Chalk J and a few remains in coprolites from the Lias of 
Gloucester and Prof, Sollas ||, many years since, noted 
their occurrence in the Cambridge Greensand, but he has not 
yet described the species. The presence of Eadiolaria in the 
CoaLmeasurcs ot Lancashire If and in the Carboniferous Lime* 
stone of North Wales^^ has been reported from time to time ; 
but the minute spherical bodies in the CoftUmeasur&s known 
as Traquairia have been shown by Prof. W. C. Williamsouft 
to be vegetable structures, and the same author considers that 
the objects in the Carboniferous Limestones, presumed to be 
Badioiaria, are really CQmi>osed of carbonate of lime, and he 
has named them 1 have examined microscopic 

sections of limestones containing these organisms, and 1 
agree with Prof. Williamson that there is no evidence to 
support the view that they were originally siliceous. 

The apparent rarity of Badioiaria in the later Palfisosoie 
and more recent strata in this country renders their occurrence 
in such great abundance in this Oidovician chert still more 
remarkable. Considerable attention has been paid lately to 
the nature of the chert and allied siUccous rocks of the diflS^ 
rent British sedimentary formations, but hitherto no other 
siliceous organisms than sponges have been found in them ; 
and this Scotch chert is the first instance in which incur area 
this description ot‘ rock has been traced to the skeletons of 
other organisms than sponges. A large series of sections of 
chert from different formations has come under my own notice 
of late years, but in only one instance, that of a chert-bed in 
the Carboniferous Limestone of Flintshire, have 1 met with 
Badioiaria, and in this there were only a few iudividui^ of a 

* Jabresb. d. naturblator. GefloUtclu zu Hannover, 18^S*ar (1888), 
pp. 49-^66. 

t Quart. Joum. Gool. 8oc. vol. xlv. (1089) p. 121. 

t * Palfldontographica,' Bd. xxxiv. p. 185. 

§ Ibid, Bd. xxxl p. 278. 

II Quart, Joum. Cfeoh Soc, vol xxix. 1878, n. 78v 

^ Brit. Aasoe. Beport, Brighton, 1872, p. 1^ 

* Nature,* March 1877, p. 481 ; Ann. Bep. Cbestsr Soc. Nat Hi t*. 
1870*77, p. 10. ^ 

tt Phil TraiM. vol clxid. (1^0) pi ii. p. 511. 
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single ApecieB. The pteserration of the Badiolaria in this 
Oraovician chert, whica has evidently been subjected to con- 
siderable disturbance, is an indication that if these organisms 
had entered largely into the composition of other beds of chert 
in this conntiy they would probably ere now have been recog*, 
nized in them. The observations of Dr, EUst have led him 
to conclude that on the continent in the majority of cases chert 
and other siliceous rocks may be attributed to lladiolaria ; but 
ill this country, according to present experience, similar rocks 
are mainly derived from the remains of siliceous sponges and 
very exceptionally from those of Hadiolaria, 


Description of Species. 

In attempting to classify these ancient Eadiolaria I have 
followed as far as possible the latest system of Prof. Haeckel, 
contained in the ^ Challenger ’ Report on this group. In this 
elaborate work the limits assigned to genera are extremely 
narrow and precise, and it is no wonder therefore that even 
with the greatest desire for comprehension it should be found 
impracticable to fit all these fossils into the divisions, nume- 
rous though tliey are, which have been already established, 
and I have therefore reluctantly been obligea to propose 
additional genera to include some of them. 

Class UADIOLAKIA, Muller. 

Subclass SFUMSIiLABIA, Ghrenborg. 

Order SPH^JRELLARIA, Hwckel. 

Suborder Sph.«;koidea, H«okeI» 

Family Uosplusrida, Hssckel. 

Sphmroidea without radial spines on the surface of the 
apherical shell : living soUtaiy (not associated in coloniee). 
(^Challenger ’ Bepmrt, part U p. 59,) 

Genus STTPTO$ra^KA, Hceckel. 

Liosphssrida forming a solid sphere of spongy framework, 
without enclosed meduTlary shell and without central cavity. 
(Chall. Rep. part i. p. 86, J 

Siypto^hmra sp. n. (PL HI. 1.) 

The irregularly reticulate or spongy framework spears lo 

* Jihmb, A natorhist. Qeiellioh. su Hmmpvsr, ljS83MS7 (188% p. 46. 
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Im of m equally close character tihiosghoBt the teat| theuitalv* 
spaces are reir minute, shoarlng semetimes as mittttte eijfoiuii^ 
{wres alK>nt *005 millim. in diameter^ sometimes as aittitmis 
apertures. Surface usnaltj smooth and even| oceasiooallljr 
with minute spines. Diameter of test ranging from *15 
to ‘24 millim. 

Distribution*. Abington, Lanarkshire j Bronghton, Hat* 
tree Hill, Peeblesshire. 

Genus SPONaotPLEQMA, Hseckel. 

Liosphterida formin g a sphere of spongj framework, which 
encloses in the centre one single latticra medullary shell. 
(Chall. Bep. part i. p. 80.) 

Bportffople^ma priscumf sp. n. (PI. III. fig. 2.) 

The surface of the cortical shell relatively smooth, with 
apparently regular apertures, the reticulate or spongy frame- 
work between the coi-tical and the medullary shell with circnlar 
or irregular apertures about *01 millim. wide ; the medullary 
shell well marked by its closer and denser structure. The 
specimen figured is shown in section. Diameter of cortical 
shell *15 to *2 millim., thickness of shell *012 millim. ; width 
of medullaty shell *075 millim. 

Distribution . — ^Hartree Hill, Kilbucho, and Broughton 
Heights, near Bronghton, Peeblesshire. 

Genus Diplopleoka, gen. nov.f 

Liosphffirida with a relatively large inner (cortical 7) test of 
irre^arly reticulate or spongy framework and an outer shell 
of the same structure, the two connected by radial ban. In 
this genus the inner test is sufficiently large to be regarded as 
an inner cordcal shell, and in this respect it resemolea Itior 
upwxra^ Hseckel (‘ Challenger ’ Beport, pt. i. p. 76), which 
has two cortical shells. It differs from lAosphastok^ however, 
in the irregularly reticulate or spongy nature of the tests. 

DiphpUgma motum, sp. n. (PI. III. fig. 10.) 

St^ace of outer test uneven, bnt without definite spines. 
The inner test connected numerous short radial bars with 

* AsaIlthespecimsasamftomth0«HiiegeologioalhoriEon(IiBadsilo- 
Canidoo) referred to in the imvious iwrt of the paper, it is not aeoeiMtv 
to indicate it in connexion with each speciee. 
t hifrXdof, doable, «rX<7|M, networic. 



Um wttagr, m that itt letitimi % «taMr ipN* him Hm 4{^>etKF> 
•liQe irf «ii eneiioUiig ting. The immimaA of both outer eod 
inner sf^etes ApMreti% similar. « o oentral akMulkrjr shell 
ean be reeognisea. The minute straohire of the meafawork is 
obscured by the dark infilling. Diamstenr of outer snhetu 
*25, of the inner *15 ; length of radial beams *015 mwinu 
Bare. 

Dwtribution. Abington, Lanarkshire : Hartree Hill, 
Teeldesshire. 


Family fitaurosphMida, Hmckel. 

Sphssroidoa with four radial spines on the surface of the 
spherical shell, f*ti-ming a regular cross, being opposite in 
pairs iu two axes perpendicular to one another. (Cliall. Bep. 
pt. i. p. 161.) 


Genus Staubodo&as, Haeckel. 

Staurosplusrida with s^ngy spherical shell and four crossed 
simple spines. (Chall. Uep. pt i. p. 168.) 

fitawodoras gracUia^ sp. it. (PI. IV. fig. 7.) 

The siliceous mesh apparently of a close irregular oharacter, 
with apertures of about *01 millim. wide. The radial spines 
slender, evenly tapering, about two thirds as long as the 
diameter of the shell. In the specimen figured one of the 
spines has been broken off. Diameter of the sphere *11 ; 
length of spines 0*7, thickness at base *01 millim. Another 
specimen has the spines stouter, measuring ‘02 miUira. at the 
base. 

Three species of this genus have been described by Duni- 
kowski * tn/ax tite l^wer lias of Schsfbetg, near Belsburg ; 
but in these the siliceous framework appears to be mure 
regular and the spines stouter than in the preamt ^^ea. 

DittriInMim. Abington, Lanarkshire : Harttos Hilt, 
Peeblesshire. 


Gtouus STAOIt01*LE(MCA, geU. DOT. 

Stanrosphierida with solid, irregnl«r(y nCMulate or kpongy 
dhell, a concentric medullary shell, and font simple iminSe 
approximately in Ute form of a moss. OQtw genus mdto 
from Smurooonu by the possession an inuer medidhoy 
test. 

* Paaknlir. d. k. Aktd. d. Wiw. Wlso, fid. xlv. p. 188, pL v. figs. 88^ 
97p 6Ss 

Aun. <ti Mag. N. Hist. Ser. 6. Vol. vi. 
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Sfauroplegma breviapina^ sp. m (PI. IV. fig. 6.) 

Surface of cortical shell smooth, the outer wall distinct 
from the interior meshwork, the medullary test now shown 
by its darker structure, Badial spines conical, shorter than 
the radius of the test. Diameter of slicll ’16 millim., of 
medullary test *00 ; length of spines *04, basal thickness *017, 

Distribution. Ilartree Ilill, Kilbucho, Peeblesshire. 

8tauroj)legma compressum^ sp. n. (PI, IV, fig, 6.) 

Test slightly elliptical, in part perhaps due to cotnprcssiou ; 
surface uneven, with here and theie circular pores *015 millim, 
wide. The spines tapering, about two thirds us long as the 
diameter of the test, apparently unequal in length ; they can 
be traced to the surface of the inner shell. Diameter of test 
*16, of inner shell *06 *, length of spines *09 to *12, width at 
base *01«1 millim. In the specimen figured one spine has 
been bioken off. Ran^. 

Distribution. Near Moorfoots, Edinburghshire. 

Stauroplegma barbatum^ sp. n, (PI, III, fig. 6.) 

Surface of cortical test rough, as if with minute spines. 
The medullary test indicated In the specimen figured by a 
partially clear 6ul>oentral 8j)aco. Spintis longer than the 
diameter of the sphere ; they arc not strictly in the form of 
a cross, but their present position may in part arise from sub- 
sequent misplacement. Diameter of sphere *135; length of 
spines *18, thickne.s8 at base *02 millim. Rare. 

Distribution. Hartroe HilJ, Kilbucho, Peeblesshire, 

Stau/ropUgma diffumm^ sp. n, (PL IV. fig. 4.) 

Surface of cortical test irregular and uneven; an inner 
medullary shell is shown by a ring of darker structure, and 
within this is a central lighter space, which may perhaps indi- 
cate the presence of a second meuuUaiy test. The radial 
spines are shorter than the radius of the sphere, measuring 
iiom tlie suiface. Diameter of suhere *13, of outer medullary 
test *07, of inner test (?) *03 millim. ; length of spines t04, 
thickness at base *012 millim. 

Distribution, Hartree Dill, Kilbucho, Peeblesshire. 

Family Aitroi^torida, H»ckcl. 

Sphffiroidoa with numerous (8 to 12 or more, commonly 
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between 20 and 60) radial spines on the surface of the spheri- 
cal shell ; living solitaiy. (OhalL Rep. pt, i. p. 206.) 

Genus AcANTiiosPiiiiERA, Ehrenberg. 

Astrosphflprida witli one simple lattice sphere, covered with 
simple radial spines of tlie same kind, (llnckel, Chall. Rep. 
pt. 1. p. 209.) 

Acanthosphopra antiqua^ sp. n. (PI, IV. fig. 1.) 

Sliell thin-walled, pores aubcircular and wider than the 
inclosing framework. Spines sliort, conical, apparently 
numerous, though, owing to the way in which the specimen 
figured has beem infilled with daiK staining material^ only 
those near the outer margin can be clearly seen. The missing 

I mrt of the specimen figured has lieen cut off by a quartz- veio. 
■)iameter of test *16, of the pres *015 to *02 ; length of spines 
•02, thickness at base *01 millim. Rare. 

Distribution. Hartroe Hill, Kilbucho. 


Genus Hai.iOMMA, Ehrenberg (in part). 

Astrosphesrida with one medullary (intracapsular) and one 
cortical (extracapsular) shell, which are connected by radial 
beams piercing the central capsule. Shell-surface covered 
with simple radial spines of the same kind, (llosckel, Chall. 
Rep. pt. i. p. 220.) 

JMiofnma vetustum^ sp. n. (PI. HI. fig. 11.) 

Cortical test moderately thick, with small circular pres and 
relatively robust, short, conical spines, of which there are nine 
on the surface expsed. The specimen figured is partly a 
section ; there are no traces of radial beams connecting the 
inner with the pter test; their ^parent absence may be duo 
to the fossilization. Diameter of sphere '22, of the inner test 
*08. pores *018 ; length of spines *06, thickness at base *02 
millim. 

DutribuiliQn. Hartree Hill, Eilbacho, Peeblesshire. 

ffaliomma oomtUum, sp. n. (PI. IV. fig. 8.) 

In the specimen figured the characters of the cortical test 
are obscured by the dark infilling, and the inner test is only 
indicated by a lighter area. There are at least seven equal, 
slender, tapering spines nearly as long as the diameter of the 
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test. Diameter of sphere *09, of inner test *08 ; length of 
spines *075, basal thickness *01 millim. 

Distribution, liartrec Hill, Kilbucho, Peeblesshire. 

The genera described below, though embraced in the same 
suborder — Sphoproidea — as the preceding forms, do not find 
a place in any of the families of this group, as described by 
Ha'ckel in the ^ Challenger ’ Report. Tney may possibly 
rej)re8ent new families ; but as their condition of preservation 
and mode of occurrence are very unfavourable for a thorough 
deteiminatioii of their structural characters, I do not propose 
to define their position in Hceckers system, but shall limit 
myself to giving generic and specific descriptions, so far as 
these can be ascertained. 

Genus Dorybphjera gen. nov. 

8phffiroidoa with simple spherical lattice-shells and a single 
radial spine extending from the surface of the test. No 
medullary test. 

Fossil forms of this genus have been already figured by 
V. Dunikowski from the Liassic strata of Schafberg, but no 
name was given to them, possibly under the idea that they 
were imperfect mjecimens of forms with normally two or four 
radial spines. In this Ordovician chert, however, specimens 
with but a single radial spine arc not at all uncommon, and 
they be regarded as being in their original condition. The 
genus lAthajfium f, IJceckel, has a simple lattice-shell, with 
only a single radial spine j but it is ellipsoidal or pear-suaped, 
and thus is included m a dififerent suborder. 

Dorysphoura retimlata. sp. n. 

(PL 111. fig. 8, PL IV. fig. 3.) 

The framework of the shell thin, of an open^ subpolygonal, 
reticulate character, the meshes unequal in size, subcircular 
to subpolygonal. Radial spine short, styliform. Diameter 
of sphere *18, meshes from *005 to *015 millim., thickness of 
framework about *005 millim. Radial spine (probably im- 
perfect) *07, breadth of base *01 to *02 millim. 

Distribution- Abington, Lanarkshire ; Broughton Heights, 
Peeblesshire. 


• a spear, sphere, 

t * OhaUeziger ’ Rep. pt. i! p. 803. 
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Dorjfsphmra nucula^ Bp, n« (PL IIL fig. 5.) 

The shell smaller and the framework thicker than in the 
preceding form. Pores subcircular. Radial spine short, 
styliform. Diameter of shell *13, pores *01, intermediate 
spaces about *007 ; spine *03, thickness at base *02 millim. 
Rare. 

Distribution, Uartreo IJill, Kilbucho, Peeblesshire. 

Dorysphcna laxa^ sp. n. (PL III. fig. 4.) 

Framework of teat tliin, reticulate, the meslies subcircular, 
unequalj relatively large. Spine short, in the sjpecimen 
figured it h Hccii projecting obliquely. Diameter of shell *12, 
mesh-apertures from *01 to *025 millim. in width, intermediate 
framework aliout *007, thickness of base of spine *015 luilUni. 
This form differs from D, reticulcUa principally in the distinctly 
larger size of the mesh-apertures. 

Distribution, Abington, Lanarkshire ; llartree Bill, 
Peeblesshire. 


Oenna Doryplegma •, gen. nov. 

Sphssroidea with cortical shells of irregularly reticulate or 
spongy frame woik, inclosing a central medullary shell and 
with a single primary radial spine. Secondary or smaller 
spines occasionally present. The structure of the shell in 
this genus is the same as in Sponyoplryma^ llrockel, but with 
the addition of a radial spine aucl aoine times of secondary 
spines. From Dorysphfira it is distinguishe<l by the different 
character of the framework and the presence of a medullary 
shell. 


Doryptegma nasutum^ sp. n. (PL III. fig. 9.) 

The wall of the sphere well marked and distinct from the 
reticulate structure of the space within. Radial spine conical, 
tajpering, shorter than the diameter of the sphere ; secondary 
spines small, acute, in some specimens none can be distin-* 
guislied. The lower portion ox the specimen figured has been 
displaced a quartz-vein, and the interior structure is only 
partially shown. Diameter of sphere *2, of medullary test 
*08, thickness of cortical sliell *017 ; length of radial spine *11, 
tluckuess at base *02 ; length of secondary spines *016 millim. 
fclpecimens not infrequent. 

Distribuifon. flartree Hill; Broughton Heights, Peeblech 
shire. 


a a spear, irXiy^, network. 
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Doryplegma gractle^ sp. n* (P!. III. fig. 8.) 

The reticulate or spongy framework close, with small irre- 
gular apertures. Spine conical, tapering, as long as the 
diameter of the shell. Smaller than the preceding form and 
with longer spine. Diameter of coitical shell *13, of medul- 
lary test *05; length of radial spine *15, basal thickness *016 
inillim. 

Distribution, Hartrec Hill, Peeblesshire. 


Genus Dobydictyum gen. nov. 

Sphseroiclca with tests of irregularly reticulate or spongy 
framework and a simple radial spine, with or without secon- 
dary spines. The structure of the test corresponds with that 
of Sfyptos^thccra, Hceckel. and it differs from this genus by 
the addition oi a radial spine. It is distinguished from 
Doryplegma by the absence of a medullary test. 


Dorydictyum simplex^ sp. n. (PI. HI. fig. 7.) 

The reticulate framework of the same character throughout, 
with very minute pores. Radial spine robust, styhform. 
nearly as long as the diameter of the shell Occasional 
minute secondary spines. Diameter of the test *15; length 
of radial spine *12, basal thickness *022 raillim. Rare 
Vistrihiition. Broughton Heights, Broughton, Peeblesshire* 


Genus TKiPOSPHiEBA t, gen. nov. 

Sphieroldca with an in*egularly reticulate or Bpongy frame- 
work, a medullary shell, and three primary radial spines. 
Smaller secondary spines occasionally present. 

Forms with spherical shells and three prominent radial 
spines, but without a medullary shell, have been described by 
Dunikowskit from the Liassic strata of Schaf berg, and placed 
by him in the genua Bpongechinus^ Hieckel; but in the 
< Challenger ’ Report § one of them is regarded as discoidal 
and referred to the genus tipongotripus^ H. Dr* Rttet has 
also described rounded latticed forms with throe pix^minent 
spines from Jurassic and Cretaceous strata; they were origi- 
nally placed in the new' genus Triactoma (Palseontogr. 

♦ a spoar, bhervoUf network, 

t rplnovtj a tripod, a<pttlpaf spborc, 

i iWkscljr, d. k. Akad. der Wiea. Wion, Bd. ilv. p. 188, pi. t, 
lig». 54 , 50 . f f > I't* V* 

S Pt. i p. 5K1. 
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Bd. xxKu p. 289), but in a subsequent memoir they are con- 
sidered as Discoidea under tlic modified natne Triaotis 
(Palmontogr. Bd. xxxiv. p. 197). Ilceckel* has referretl 
other discoidal three-spinod forms to the genus Tnactiaoue. 
So far as I c.an nscertam no spherical spongy forms with 
a medullary shell and three radial spines, as in the )>ropos6d 
genus, have as yet been dfscribecL It is difficult to ascertain 
with absolute ceituirity now that these minute shells are 
imbedded in the solid chert whether particular specimens are 
discoidal or spherical ; but tlieir outlines are uniformly cir- 
cular, and if discoidal shells had been present one would have 
expected to meet with lenticular or elliptical forms in the 
rock-sections. 

Tripoaphoira Peachit^ sp. n, (PI. IV. fig. 9.) 

Sliell approximately spherical, the reticulate framework 
close. The radial spines nearly twice as long as the diameter 
of tlie test, straight or curved, tapering gradually, iuequi- 
distant from each other. In no specimen are all the spines 
intact; but they appear to have been equal in length origi- 
nally. The medullary test is not shown in the specimen 
figured owing to the dark infilling, but it is present in others. 
Diameter of shell *18, of medullary test *05 j length of spines 
*42, basal thickness *02 imllim. This species is uamexi after 
B. N. Peach, Ksq., F.G.S., of the Geological Survey of 
Scotland, to whom J am indebted for the opportunity of 
studying these fossils. 

Dietribution. Abington, Lanarkshire ; Broughton IloightS; 
Peeblesshire. 

Tripoephmra haetata, sp. n. (PI. IV. fig. 2.) 

Shell of close framework, with minute pores; surface 
uneven and rough, as if with minute blunt spines. The 
medullary test in the specimen figured is indicated by a light 
central space. Spines straight^ robust^ nearly twice as long 
as the diameter of the sphere, mequidistant from each other. 
Only one is preserved intact in the specimen figured, the other 
two are indicated by their stumpy bases. Diameter of sphere 
•27, of the medullary test *056; length of spines '5, basal 
thickness *025 millim. 

IHntrihution. Near Abington, Lanarkshire. 

Tripoyihcera denea^ sp. n. (PI. IV. fig. 10.) 

Surface of shell nearly even, the three radial spines slender, 
s OhalL Rep. pt« 1. p. 482. 
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coiuonl. nearlj as long as the radios of tbe shell ; they are 
ineqoiaistaot and do not seem to be all in the same plane. 
Tbe specimen is so infiltrated with dark material that the 
medullary shell cannot be distinguished. Diameter of test 
*18: len^h of spines *06| basal thidkness *015 millim* 
jPtsirtoutum. Broughton Heights^ PeeUeashive* 

Tripo$pAoBra armaia^ sp. n. (PI. IV. fig, 1 1.) 

The primary radial spines stout, styliform, nearly equi- 
distant irom each other, about as long as the radius of the 
shell; surface with numerous minute secondary spines. 
Diameter of cortical test *15, of medullary test *066 ; length 
of primary spines *08, thickness at base *016 ; length of secou- 
dary spines *01 to *086 millim* 

Distribution. Abingtou, Lanarkidiire. 



Bstaeked apicolea of lUdidiaria.—s-/. Thres* and four^rayed apioulsa of 
Spharwoum priscum^ ap. n. p, K ^harozwm mtvlum.sv, n, ; p, 
geminate, A, crucifonn apicule. I, spicules of Flectoid KaoiobtfiS. 
All enlarged to tbe scale of 200 diameters. 
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Order COLLODARIA, H<»ckeL 

Suborder Beloidea, Hseckel* 

Spumellaria with an iraperfect Bkeleton composed of nume- 
rous solid needles or spicula, scattered irregularly in the 
calymma, (Cball. Bep. pt. i. p. 28.) 

Genus SpnASROZOUM, Meycn. 

Boloidca socialia or Spha'rozoida with branched or radiate 
spicula of one kind.” (Uball. Rep. pt. i. p. 38.) 

Spharozoum princum^ ap- n. (Woodcut, a-f) 

Under this name I propose to include spicules of various 
dimensions, mostly with four rays, more rarely with only 
three. The rays are usually straight, simple, apparently 
conical, gradually taperirig from a common centre to a point. 
Three of the rays arc either in a plane or form a low tripod, 
and the fourth ray is nearly vertical to the others. There is 
a close resemblance in form, and approximately in size, of 
these detached spicules to the spicules of recent species of this 
genus and of allied genera of the same group, as shown in the 
•Challenger * Report, pis. ii. and iv. The spicules are very 
abundant, for the most port indiBcriminatcly mingled witn 
one another and with the ordinary spherical sheik ; some- 
times several are now situated close together, as if resulting 
from the disintegration in position of individual Radiolaria. 
It is very probable that these spicules may represent more 
than one species, and they are grouped imder one name simply 
for convenience of reference. In tbrra they are very simtlar 
to the spicules of Calcisponges ; but there is not the least 
ground tor suspecting that they may have belonged to these 
organisms, since thoir condition of preservation is the same as 
that of the undoubted Radiolariau shells amongst which they 
occur, and they arc associated with other spicules which as 
regards form have no counterparts amongst sponge-spicules. 

Detached Radiolarian spicules, both ihree-rayod and other 
forms, have already been described by Dr. Riist * from the 
Juri^sic Sti*ata of Western Switzerland and from the Neo* 
comian of Gardenazza, and they are stated to be abundant 

all Jurassic Radiol^ian-bearing rocks. 

' The rays of the spicules range from *04 to *14 miUim« in 
length and from *005 to *015 millira. in thickness. 

* * PalaBontogtsiklucs,* Bd. sxsi. p. 284, pi. xxzi., Bd. xzziv. p. 180. 
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Distribution, Abington^ Lanarkshire \ Broughton^ Hartree 
Hill, Kilbucho, PeebleBshire ; Moorfoots, EdinburgltHhiro. 

Sphcnrozoum patulum^ sp. n. 

(PL IV. fig. 12 ; woodcut, A.) 

The Rpicules included under this term are geminate and 
cruciform. In the geminate forms there is a short central rod, 
from both ends of which two simple, subcylindrical, divergent 
rays are given off, approximately in the same plane (PL IV, 
fig. 12 ; v/oodcut, g). The rays are similar in tlie cruciform 
spicules, but the median rod is reduced to a slight central 
expansion (woodcut, A). Both kinds of spicules are present 
in recent species of the genus and they nave been likewise 
noted from Jurassic strata. The geminate spicules differ from 
any known kind of sponge-spicules. 

The central rod ot these spicules is from ’015 to *03 millim. 
in length, and the rays are from *0J to *13 rnillim. in length. 

Distribution, Broughton, Ilartreo Hill, Peeblesshire. 

Hubclass ITASSELLAEIA, Ehrenberg. 

Order PLECTELLAllU, HieckeL 
Suljorder Plectoioka, HasekeL 

Nassellaria with a rudimentary, originally tripodal, skele- ' 
ton, composed of radial spines arising from one common 
central point or central rod. (Chall. Rep. pt, ii, p. 898.) 

There arc a few forms in the choi-t which appear to belong 
to the above suborder, but they cannot be included in any of 
the known genera referred thereto b;y llmckel ; and it seems 
undesirable, since the specimens are rare and not perfect, to 
propose three new genera for them. In one specimen (wood- 
cut, /) there are five straight, nearly cylindrical rays proceeding 
fiom a minute rounded centre; three of the rays are in one 
plane and one above and the other below this plane. On two 
of the rays are small spines or processes, Tlie rays, when 
entire, are *15 millim, in length. In another specimen (wood- 
cut, k) there are five basal rays, with a stout ray rising from 
the centre. The rays are spinous, and there are traces of 
irregular tissue connecting thorn, as in tlie recent Plcctanida 
(Chall. Rep. pt. ii. p. 919, pi. xeviL). In the third specimen 
(woodcut, ?), which is of uuusual size, there are four basal 
ra^s radiating from a centre, from which also an upright ray 
bpiings. The rays are cyliudiical and smooth and bituroate, 

♦ * ("halleiigor ’ K<*j»urt, pt. i pp. *1(1 4^, pi. iv. 
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th« atfcondary rays tapsring to an acute point. The entire 
length of one of the rays is ’37 millim. 1 have only seen a 
single imperfect specimen of this form in the chert from 
Hartree llill. 


EXPLANATION OF THE PLATES. 

Platk III. 

>1^. L Btyptifsphoi^a antiqua, Hp. «. 

Fig. 2. iiiponffoplegvia pmtcmit Hp. n. The inner modallary sphere is 
shown iy Ihe dark central portion. 

Fig, S. Dorgaphti'a nticidatay sp. n, 'J'he radial apbe in this specimen 
has been partially dislocated, and some of the meab-aperturee 
an« intillod with the dark staining material. 

2*Hg, 4. Ihrgapkm-a //r.m, sp. n. In this specimen the radial epine is 
viewed obli(iuely. 

Fig, h. Dorgsphaat nucuta, »p. n. 

Fg, e. fitaurofiif'gmn ftarMum, »p, u, The niodullary snhere in this 
»p<M'injeii is indicatod by the partially clear central space. 

Fj/, 7, Dorgdictgum simpU.Vf sp, n. 
l^Hg, 8. Doryplegma gi'acih^ sp. n. 

Fig, 9. Ihi^ptegma sp. n. The lower portion of this specimen 

has been displaced by a quartz- vein. The inner or medullary 
^here is indicated by the wker central area. 

Fip* 10. uipUfpli^gma cinctum] sp. ii, 

F^. n. JIaliommn lutiiafutn, sp. n. The mesh-apertures in the specimen 
are indistinct, owing to the daik infilling. 

Plate IV. 

Fig, 1. Acantkoiphtrra mitifua, su. n. The spi^cimen is imperfect, a por- 
tion to the right having Wen cut off by n quartz-vein. 

Fg, 2. Tripiisphm'a hutitala, sp. u. In this sptKumeu only one of the three 
radial spines is preserved entire, the bases only of the other two 
remain. The inner sphere is partially clear and has not been 
infilled with the opaque material hke the outer sphere. 

Fig, fi. Vorgiphoira reticuiatCf sp. u. 

Fig. i* Stmroplegfm difnaum, sp, n. A quartz-vein traverses the right- 
hand portion of the 8pecime|i> 

F^, 5. Stauroplegmu brmspina, sp. n. Tiie upper portion has been dis- 
placed by a quartz-vein. 

Fig, 0. Stauroplfigma eornffresiutn, sp. n. 

Fg, 7. Stnurodorca gractOa, sp. n. Only the base of the lower spine 
remains. A quartz-vciu tra\erse8 the specimen, 

Fig^ Jfolwmim eomutum, sp. n. 

Ftp, 9. Tripmphmra Feachii, sp« n. 

F^, 10« Tngoapkara detua, sp, n. 

Ftp, U* Trwoaphwro arnwta, sp, n. 

Fif, 12, pciidum. sp. n. A geminate s^cule, the rays {m- 

perfect, referred to this species. 

The figures have been drawn by transmitted light from microscopic 
sections of the chert-rock in which the Radiokria are imbedded ) they 
are ell enlarged to the same scale of UVO diameters. The specimens aie 
all from the same sone in the Ordovician or Lower Silurian strata of the 
Sonihern Uplands of Scotland; the particular localities are given in the 
text. 
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V. — Beviaion of British Molluaoa. By the Rev. Canon 
A. M. Norman, M.A., D.C.L.,F.R.S., F.L.S., &c. 

[Continued firona vol. v. p. 484*] 

Class II. OASTBOPODA. 

Subclass 1. ANISOPLEtIBA* 

Superorder I. EUTllYNEURA. 

OnlerL PTEROPODA. 

Suborder L GYMNOSOMATA. 

Fam* 1* Clioaito. 

Genus CuONE, Phipps. 

21. Clione Kmacina^ Phipps. 

ClwKmadnay Pliippa, Voyage North Pole (1778), p. 195. 

Clione h<trmli$^ Palfiw, Spjcihijfia Zoologica, fSwe. x, (1774), p. 28, pi, i. 

J8, 19, 

(^ione limacinaf G, O, Sars, MoU. Regionis Arctic® Norvef?i», p. 822, 
pi. xxix. flg. ia c, 

Mr. T. Scott (Report Fishery Board Scotland, 1889, . 
p. 32li) has procured a specimen of this species in the towing* 
net off Inchlceith in the Firth of Forth, which he kept alive 
for two days ; and Professor McIntosh records tliat on April 
11 and 12, 1887, and during a week or tno afterwards, a 
considerable numb^ of the species were captured near shore 
at St. Andrews. 

Pelseneer Challenger ’ Rewrt) says, There is in the 
collection of the Museum d’Histoire Naturelle of Paris a 
specimen from Falmouth presented by Loach*’’ Leach cer- 
tainly procured it living off the coast of Mull in 1811 {vide 
Forbes and Hanley, ‘ British Mollusca,’ vol* iv. p* 292), 

Jt is the Clio retvsa of O. F. MUllcr, Clione papilionaoea 
of authors, Clio fniquelonmftie of Bang, Clione elegantieeima 
of Dali, and Clione DalU of Krause. 

Very abundant in the Arctic seas. The British localities 
are its most southern limit in the Eastern Atlantic, while in 
the Western Atlantic it was found in 1833 as far south as 
New York. It has been taken in Finmark, but is not known 
to reach the Noiwegian coast. 
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Suboraov II. THECOSOMATA. 

Fatn. 2. LlmaeiBida. 

Genus 1. Limaciha. 

22. Limaeina retroverm (Fleming) ss S^irialia retroveraa, 
Jeffreys, 

Var. 1. Macanilreif F. & 11. 

A prtMlnced form, of which several specimens were 
dredffed by MacAnclrew 16 miles south of Miaen 
Head, soutli of Ireland. The foim approaches that 
of L. bulimoidfia, d’Orb., but the shell is smaller 
and more delicate than in that species and the suture 
more deeply cut. 

[Var. 2. Jeffreyaii, F. & II. 

Only a single “very young shell” was found. 
Stated by Jeffreys himself to be only the young.] 

23. Limaeina heltcoidea, Jeffreys. 

Limaeim hrliroidet, Jeffreys, Ann. & Mag. Nat. Hist. sor. 4 , vol. xix. 
(ia77), a. -MW. 

Limactna heUroidea, Pelseuoer, lioitort ‘ Challenger ’ IHeropoda, pt. 2 
(J8HH), Thooosomata, p. 2 . 3 , pi, i. tig. 1. 

‘ Porcupine ’ expedition, 1869, off the west of Ireland, 
Stat. 28, lat. 66® 44' N., long. 12® 52^ W., dead at bottom. 
It was also procured in the North Atlantic in the ‘Valorous’ 
e^edition, b;^ the * Challenger ’ off the Azores, and by the 
* Travailleur ’ in the Bay of Biscay. 

[Ltmaeina iulimoidea (d’Orbigny). 

Atlanta Indinmdta. d’OrUgny, Toy. dans I’Amdr. mdrid. voL v. (1680), 
p. 179, pi. xiii. n^. 86^. 

Limaeina buUmoidea, Boas, Spolia AUantica, Bidzag til Pterod«rnes 
(1888), p. 47, pi. iU. figs. 80, 87. 

Fclseneer (‘ Challenger ’ Beport) records this species, which 
occurs in all the oceans except the Arctic and Antarctic, as 
“ found by the first ‘ Porcupine ’ expedition, 1860.” I do not 
know whence h^rocured the information, as I have no remam- 
faranoe that Jefireys has recorded it. it be that speci- 
mens are preserve in the British Muaenm. It depends upon 
the Btstion at which it was found whether it can be included 
in our lists.] 
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Geiiufl 2. Pbracle, Forbes. 

24. 1‘erach diverm, Monterosato. 

Sjn'rialin direna, MoutoroiMto, NuovaEevuta delle Conohi(rlie Modi- 
tprmneo (187o), p. (50. 

ftracle dioena, Miinteroiuvto, Bull. doUu Soc. Malacul. lUl. vol. vi. 
(1880), p. K). 

Ftrtti-le dtvfna, E. A. iSniitb, Ann. & Ma«. Not. Hist. ser. 0, vol. ir. 
(18H9>, p. 421. 

Dead shells, doubtfully referred to this species, recorded by 
E. A. Stuilh a.s procured off the south of Ireland by the 
‘ Flying Fos ’ ill 1889. 

Fam. 3. Cavolinida. 

Genus 1. Cuo, Linnd. 

25. Cdio pyramidata^ Linnd. 

Dr. Jeffreys and myself frequently dredged this species in 
the Shetland seas, but did not 6nd it living. It was taken in 
many of the ‘ Porcupine ’ dredgings of 1869, and during the 
recent cruise of the ‘ Flying Fox ’ off the south of Ireland 
(1889) it is stated that “the surface waters teemed with 
Pteropods, Clcodorn fnncvolata [i. c. Clio pyramidata} being 
taken in abundance.” 

Genus 2. Cavolimia, Abildgaard. 

26. Cavolinia tnspviooa (Lesueur). 

Ihfahta truimoM, I.e«ueur, M8H. in do Blainrille (Ilyale), Diet, des 
ooi. Nut. (1821), vol. xxii. p. 82. 

Kyalna mvrrmutta, Quny antf Uaimurd, Ann. d. Sd. Nat. sdr. i. vol. x. 
(1827), p. 201, pi. viii. b. fipi. 1, 2. 

Hyaltra trt>oinuBa, Boas, Spolia Auantica,Bidng til Pterodernea (188U), 
p. 02, pi. i. fig. 3, pi. ii. fig. 14, pi. iv. fig. 62, pi. v. fig. 08, 

CamUnia trupinota, Pelaenoor, ‘ Cniallouger ’ Roport, Pterepods, pt U. 
(1888) p.7«. 

A specimen was washed ashore at Youghal (Brit. Conch. 
V. p. 117) attached to a mast and found by Dr. Bobert Bali 
in 1820. Dead shells from 250~1000 fathoms off the south 
of Ireland, * Flying Fox,’ 1889 {K A. Smtih). It was 
dredged also by the * Porcupinej’ 1869, Stat. 1, off Valentio. 

It is a very common species in the more southern parts of 
the North Atlantic, and is found in the iSouth Atlantic, Pa> 
ci6c, and Indian Oceans. 
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Order II. OPISTHOBRANOHIAT A. 
Suborder 1. TECTIBRANCHIATA. 

A. Cephalaspidea. 

Fam. 1. Aotnonids. 

Genus Action, Montfort. 

27. AcUvon tornatiHs. 

Var. 1. sululata. Searles Wood. 

Var. 2. tfmlla, Lovdu, 

Var. 3. bullmformiitf Jeffreys. 

28. Ac<«!on exiliK, .Teffreys. 

Adifon Jeffreys, Ann, & Mag. Nat. Iligt. ser. 4, vol. vi. (IWOh 
p. 21, ttod vol. xi*. am), p. 336. 

Aurintlina in*t<ulj>fa, Vorrill, I’ntc. U. S. Nat. Miia, vol. iii. (1880), 
p.381. 

Aotteon nitidui, Vorrill, Trans. Conn. Acad. vol. v, (1882), p. 640, 
pi. Iviii. lig. 21. 

Artteon exUit, Dali, Bull. Mus. Comp. Znol. vol. xviii. (1680), p. 38. 

‘ Porcupine ’ expedition, 1869, in 1215 fathoms, off Ireland 
to the south-east of Boekall (Stat. 28). 

It has been found also in the North Atlantic in 1450 
fathoms, * Yalorniis,’ off the Lusitanian coasts, 227-994 
fathoms, ‘Porcupine,’ 1870, and in the Mediterranean, 92- 
1466 fathoms. Off east const of Florida, 1.50-200 fathoms, 
and Gulf of Mexico, 200 fathoms {Dr. Bmh ) ; off Martha’s 
Vineyard, East America, 312-407 fathoms {VerriU). 

Jeffreys states that it has been found by the late Prof. 
Seguenza fossil in the older Pliocene of Calabria. 

Fam. 2. lomatiiiidss. 

Genus 1. Toknatika, A. Adams, 1850 (—fZtnWiw, 
Brown, 1845, non Schumacher, 1817). 

28. Tornatina obtuea (Montagu). 

Var. Ltyonkaireana (Basterot). 

80. TomaUna mammiUata (Philippi). 

81. Tomatina Inmcaiula (Brugaihte). 

Ytx.pettuoida (Brown). 

32. Tornatina umhilieata (Montagu). 

Var. tirigtlla (IiOTfo). 

88. Tornatina nitidula (Lordn). 
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84. Tomatina ovata {Jeffreys). 

BvUn nmului, Seailes Wood, Oriw Molluaca^ p. 173, pi. xxLjBg. 2a-c. 

Ojflickiia conulun, Forbes and Hanley, Brit. MoU. vol. iii. p. 617, 
pi. cxIt. c. fig. 7. 

Cyliehm umhilieat^ var. eonulm, Jeffreys, B. C. toI. iv. p. 160. 

Culuhna omta, Jeffreys, I'roc. Boy. Soc. 1870, p. 160 (name only). 

Utriculwt nmulta, G. 0. Bars, /. e. p. 287, pi. xrii. fig. 17 a, h. 

Cy/Mnn Watson, Report ‘ Ohallenger’ Oast. p. 604, pi. xHx. 

fig. 0. 

JRetuM (F) ovata, DaU, Bull. Mus. CJutup. ZouL vol. xtUL p. 40. 

Deal Voe, Shetland {Jefret/a ) ; ‘ Triton ’ exped., 1882, 
St. 13, laf. 59'=’ 51' N., Tong. 8° 18' W., 570 fathoms ; 
‘ Knight Errant,’ 1880, St. 7, lat. 59® .37' N., long. 7® 19' 
W., 5.30 futhouis ; off south of Ireland, 1000 fath., ‘ Fljring 
Fox,' 1889 (E. A. ^nth). 

Its extra- Britannic range is ' Porcupine,’ 1870, Stat. 16, off 
Portugal, 994 fathoms ; ‘ Travailleur, 1880, Biw of Biscay ; 
* Wa^ington,’ 1881, Mediterranean, 887-464 fathoms ; 
‘ Challenger,’ 350-1 0()0 fathoms, off the Azores ; off Culebra 
Island, West Indies ; off Pernambuco ; by G. 0. Sara off 
Lofoten Islands, 300 fathoms; Straits of Florida, 150-465 
fathoms {Dr. h‘ tilth) ; cast coast of North America, 124-400 
fathoms (DalT). 

It occurs fossil in the Coralline Crag of England. 

Jeffreys says that it is not the Bulla conulm of Desh^es. 
I have no opportunity here of consulting that work. It is 
certainly not Bulla atriatula, Forbes aRufla conulua, Wein- 
kanffssR. {(Jylichna) Iloerneai, Weinkauffs (7. eunmla, Ti- 
ber!, which 1 have from Algiers and Palermo. That is a 
larger shell, remarkably attenuated above, with deeply in- 
verted spire, which is quite open above (the margin of th^ 
last whorl not projecting over the edges of the inversion as in 
T, ovata), and the sliell strongly striated vertically, especially 
at the ai>ex. 

Nor is it Diaphana conultu, Brugnone, which DaU states 
is the Cylichna oheaimcula, Brugnone. It is to this last 

3 )ecie8 moreover, according to him, that the shells found by 
eguenza in the Italian Pliocene really belong, and not to 
T. ovata, to which they were referred by Jeffreys. 

I have followed Sars in placing the species in the present 
genus as its characters come near to those of T. mmUcata 
and T. nitidula, which Sars has shown by examination of 
the masticatory apparatus are true Tornatince. 

fin the Report ‘Porcupine’ Exped^ 1869 (Proc. Rt^al 
Soc.), Jeffi'eys gives under St. 42 ^‘Cyliohna pyromiacfta 
(Norwegian and Mediterranean) ; ” and in B. 0. v. p. 229, 
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uuder Cylichna Hmlilicata^ he wrifcea: — Var. conulus^ Loffo- 
den T.^ 300 f. (Sara), not var. conulm of Weinkauff, which he 
haa since named C\ Iloerneai ; this is G, jtyramiaata of A. 
Adams.” It ajypears probable from the words Norwegian 
and Mediterranean ” in the first of these quotations that he 
there used 0. pyramitlata for the shell we now understand as 
Tornatina ovatUy Jeflfr., whereas in the second he makes 
C7. pyramiiiata sjnorivmous with the shell 1 have above 
spoken of as Gylichna {Bulla) atriaiulay Forbes® 6^ Iloerneaiy 
Woink.] 


Genus 2. Volvula, AdamSt 

35. Volvula acuminata (Bruguibre). 

Off Berwick (i2. Howne in Newcastle Museum). This is 
the only instance of its occurrence off the cast of England. 

Fam. 3. Seaphandrida. 

Genus 1. OvucfiNA, Lov^n. 

36. Gylichna cylindracea (Pennant). 

Var. linear is y Jeffreys. 

37. Gylichna alba (Brown). 

At the time when ^ British Conchology ’ was published 
the only known British locality for this species was uorth- 
north-west of Unst, Shetland, where Jeffreys and myself 
dredged it on several occasions. It has since been found 
north-north*west from the Butt of Lewis in ISO-^SSO fathoms 
Lightning/ Stats. 12, 13) ; off the west of Ireland in 430- 
1366 fathoms (‘Porcupine/ 1869, Stat. 23a, 19) ; near the 
same ground as by the ‘ Lightning/ in 530 fathoms (‘ Kuiglit 
Errant,* Stat. 7). 

Genus 2. Diaphana, Brown, 1833 
wmArnphisphyray Ujvdn, 1846. 

38. Diapkana hyalina (Turton). 

39* Biaphana expansu (Jeffreys) . 

40. DiapAana vmirosa (Jeffreys). 

41. ffMoaa 

Utrioylm ifehimsy Brft. Conch, vol v. p. 223, pi. cii, liir. 8. 

0. Ssrs, A c. p. 2U0, ph xviu. tigs, i and S c. 
JOidplmalkyemmy G. O. Bars, L c. p. 201, pi xviii, %, 4. 

tfe J%* JV. Siau 9er. 6. FoL vi. 5 
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The only Britisli apeciniena of thia shell I myself dredged 
in St, Magnus Bay, Shetland, in 60-80 fathoms, when my 
friend treffreya was not out with me. These were in his col- 
lection, and are among the many interesting specimens which 
have gone to America^. 

T have frequently dredged it in the Norwegian w<^t-coasl 
fiords. A small s|>ecimQu was taken by the ‘ Truvaillettr ’ 
in the Bay of Biscay {Jeffreys). 

Genus 3. Hoaphandku, Montfort, 

42. Scaphander lignarius (Linn.). 

Var. 1. aWa^ Jeffreys. 

Vai*. 2. cxirta^ Jeffreys. 

43. Scaphander punctostriatm (Mighels) . 

punctostriatm^ Btwt, Hoc. Nttl* lliHt. vol, i, (1841)) 

p. 49. 

Hrapliandtr Hhrarim^ liulox Moll. ^<'an(l. 1840, p. 10. 

Scaphander librarntjn, H. (' iii. p. 440. \ol. p, 224 

Scophundc) pnnvMriafm, (i. U. Sars, / v, j». 292, pi .viiii. fig. (t 

One small specimen oft' Shetland (see Jeffreys, Brit. Conch, 
vol. iii. p. 446) ; ^ Lightning/ otf Butt of Lewis, 189 fathoms 
(8(at. 13, lot. 59^ 5' N., long. 7^ 29' W.) ; 'Poreupino,* 
1869, off the west of Ireland, 420*1380 fatlioms (Ht. 23 a and 
30) ; ‘Triton,’ 8t. 13, lat. r)9^ 31' N., long. 8^ 18' W., 570^ 
fathoms. 

Its distribution includes Norway, where I have frequently 
dredged it ; Iceland j Bay of Biscay, to 1054 fathoms; off 
Azores, 1000 fathoms, and off Gulebra Island, West Indies, 
390 fathoms {H'lhalhnger') ] Palermo [Monterosato) \ off east 
coast of United States ( f'emV/) ; Gulf of Mexico and rj<3ar 
Baibadoes, 533 and 288 fathoms (Dali), Mediterranean, 

‘ M'ashington,’ 85-1536 fathoms, recorded by Jeffreys, who 
also states that Seguenza has found it fossil in the older 
Pliocene of Sicily. 

Genus 4. Cryptaxis, Jeffreys. 

44. Crypiaxis crrhripunctatm^ Jeffreys. 

< typUuie vrehriptuii fuiK*^ .Ief!n*yH. Prix*. Zool, Sih*. J88.> («Jumo« 
p 39H, pi. xlii. figs. 11, 


^ lu otiv iiutuy dredging tapt'ditioiw tlie choicest of the* Mollusca went 
to Dw fnend’s collectiob, while the animals belonging to other elawee trf 
tlie Invei’tobratii fell to my share. He waa always most genemus b ttis 
umtter. 
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Klu‘11 ov«l, thin, Hoinitrunsjmrent^ and glossy: sculpture^ 
very nttuierous and regular fine spiral or revolving atrias, 
which are closely punctured ; they arc stronger at the base 
than at the crown : colour whit<‘ : /tpire deeply sunken, and 
for the niOHt part concealed in a small cavity in the centre of 
the crown ; but the bulb-hbaped apex is visible at tlic bottom 
of the cavity : month seinioblong, contracted above and ex- 
panding below : outet* Up slightly raised above the crown and 
channelled, curved in tlio middle and at the base ; inner lip 
inconspicuous : pillar straiglit on the upper half and incurved 
below. L. 0*2, Ji. 0*1 

Three specimens from ' Triton ’ exped., Stat. 13, lat. 50® 
51' N., long. 8*^ 18' W., 570 fathoms {Jeffreys)^ and 1 have 
a small specimen (L. 0*1) which f found in ooze from the same 
station. 

As far as the above description goc^ the shell might be a 
Tornaiinn ; but the figure represents a shell nearly allied in 
form to Scaphander and with sculpture somewhat like that of 
S. punctostriutus. Compared with my smallest example of 
the hitter species, less than 0*2 long, my little Oryptaxis 
differs in its more equal breadth throughout, the lip being 
more expanded below and the apex at the other extremity 
being broader, and the small K punctostriatm shows no more 
sign of perforated apex than does the adult. I liave likewise 
compared it with Cylichna inscnlptay Totten, which shell is 
more broadly ovate and has the apex closed. 

Fam. 4 Btdlida. 

Genus 1. Bulla, Klein. 

45. Rvlla utriculm^ Brocchi. 

Var. a. oblmga^ Jeffreys. 

46. liuUa HemHems^ 8«guenztt. 

BtdUt BBmikmj SegaenjsAf Fom. tuns, della Provincia di lleggio (Cala- 
brift 1879, p. 241 , pL xvi. tia. A. 

Bvila mnikvM, .IsftVeya, Report * TiavaiUeur ’ Bredgmas, Brit Assoc. 
Rep. 18^, p. 10 (nauie only). 

Bnlkiy) DaU, Bull. Mua. Comp. Z«>ol. ix. (1681), p. 98: ib. 

xviii, (1889), p. 55, pi. xrii %. 0: Bull U. 8, jSTat. Sim, no. ?17 
(1689), p. 68, pi. x\ii. 0. 

Bulk Gmi*nei^ iMut/eaberg, lidsult iIun Camp, sclent par Prince de 
Monaco, Contrib. a la Kaimc uislacol, d<*h Azores, 1WH9, p, 34, pi. i. 
figs. 5 (P^d. 

Off the soutli of Ireland, llXK) fathoms, * Flying Fox,* 
1889 (iS. il. iAi«VA). 


6 * 
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Distribution. Bay of Biscay, ^ Travaillcur * [J(ifreys)) ; off 
Azores, 450-1000 fathoms, ^ uhallenger’ { Watson) ; Azores, 
1287 metres (Dautzenherg) ; * Blake,’ Stat* 43, lat. 24^ 8' 
N., loii^. 82° hV W., 339 fathoms (Dali). 

Fossil. Middle Pliocene of Calabria (Seguema). 

Mr. E. A. Smith has kindly, at my request, compared the 
specimens of this species which are in the British Museum 
with the figures and description of li. Ouenm^ Dautzenberg, 
and has confirmed my ex[)CCtation that the latter cannot bo 
regarded as 8[>ecifically distinct from J5. semileoh* It is clear 
also, 1 think, that J8. churnea^ Dali, is the same thing. 

Genus 2, Haaiinka, Leach. 

47, Haminm hgdatis (Linn.). 

Var, glohosQy Jeffreys. 

(lenus 3. Aci:kA, Miillcr. 

48. Acera hullata^ MUller. 

Var. 1. nanoy Jeffreys. Length A inch. 

Var, 2. Farraniy Norman. Length IJ inch. 

Akfra biiUata. var. f^iganfeay Norman, Museum Norman-* 
ianum, iv. Mollusca, 1888^ no. 101. 

The variation in size in this speeicrt is most extraordinary, 
and i>erhaps the forms here tieated as varieties should rather 
be regarded as entitled to rank as species. The full size of 
ordinary specimens may be taken as an inch ; but no speci- 
mens of var. namty which was dredged by Jeffreys and 
myself in shallow water at Balta Bound, Shetland/ exceed 
three twentieths of an inch. On the other hand Dr. Farran 
found many yeais ago (see Nat. Hist. Review, vol. iv. (1857) 
n. 74) the gigantic variety which 1 here name after him. 
The specimens were dredged near Birlcrbuy Bay, Ireland: 
the animal nmasured 3 inches long and 2j^ wide, and 
weighed 2^ ounces. Tlie shell of one of these giants, now 
in my collection, measures If inch long and an inch wide ; 
hundreds of specimens of var. nana might be placed in 
it as in a boxl Xu 1876, in company witli my friend Mr. 
David Robertson, 1 dredged diligently the spot carefully 
described by Farran, but without again meeting with this 
form ; but ilr, A, G. More informed me that the year l^fore 
that just mentioned he had found a similar-sized specimen in 
a lough nearer Galway. 
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Fam. 5. Pliilinito. 

Genus PniLiNK, Ascanius. 

49. Philtne aperta (Linn^). 

Var, patuloy Jeffreys. 

50. Philine niftda^ Jeffreys. 

51. PhiUne ncabra (Muller). 

52. Philine catena (Montagu). 

Var. zona^ Jeffreys. 

53. Philine angxdaia^ Jeffreys. 

54. Philine quathata (Scarles Wooil). 

55. Philine punctata (Clark). 

56. Philine prniywsa (Clark). 

Var. dilatatay .ffffreyH. 


R. A NAS PI DK A. 

Fain. 6. Aplysiida. 

Genus Ai*i*ysiA, Linnc. 

57. Aplynia deqnlans (Linnc^). 

Major A. R. Hunt took many examples of this line species 
in Torbay in 1875 and 1877 (see Trans. Devon Assoc. 
Advanc. Sci. Liter, and Art, 1877 and 1888) ; the larger 
specimens weighed from 19 to 40 ounces. Major Hunt 
remarks that ^ese large specimens did not discharge any 
purple, but some pink dye. One of the shells of these large 
specimens which he kindly sent mo measures 2^ inches long 
and 1| incli wide, and exactly corresponds in its characters 
with Mediterranean examples of the same species and size in 
my collection. 

58. Aplyeia punctatay Cuvier. 

C. N UTAvSlM DKA. 

Fam. 7. Fleurobrancfaidse. 

Genus Pijeuuobrancuub, Cuvier. 

59. Pleurobranchus mejnbranaceuA (Montagu). 

Off Gumbrae, Firth of Clyde {A. M. K). 

60. Pleurolfranchua phmula (Montagu), 
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Fam. 8* BtmoitiidiD. 

Genus Ritncika^ Forbes, 1853, 

^Peha^ Quatrefages, 1844, nec Beck, 1838, 

01, Ihincinn voronaia (Quatrefages). 

IVUa fonmofaj Quatrt^lngi*H, M^iuoiie niirlehiJastompc ►(!»*•< phlt*lx»ntere«, 
Ann. den Sci. Nat. fnSr. i. (IHM). 

7V/^/ M])., Vide r and [laneock, Aim. iS: Mu^ Nat llbt vvai. 

p. if^O. pi. i\. li^h. 1 7 (lifrura* eptuiw). 

Ihtrtoina ForiK*Niu Ttube'^and UHu]e>, Mrit, Moll. in. 

p. 111:?, pi. cec. fig. 2. 

JWfa curofiata, Vayssi^re, Ann. de«< Hfi. Nat. d* x\. p. (t, 

pin. i., ii. ligs. 1-24. 

Kl(* of CunibiMe (A, M. X*). 

Disfrihution, ]^niimy {iiaatrefages)^ Marseilles {Vayasilre)^ 


Order IIL NU DI BRANCH I AT A. 

Suborder I. IIOLOIIEPATICA, Bcrgh. 

A. A N T H O B K A N 0 U I A T A. 

Fam. 1. Dorididn, 

Genus DoHlfi, Linne. 

SubgcniiH 1. AncHiuoBis, IWgb 

02. Doris itihercalaia^ (Juvicr, 

Distrihuiion, Mediterranean ( t&c,), Adriatic 
{t^andri rf*c.), Western France (Finchfr)^ Denmark {March) ^ 
Sweden {Lov6n)y Norway and Finmark (G. 0, Aiar^), Faroe 
{Morch). 

It D. arffOj Penn,, />. pseudoarguSf Happ, and perhaps 
D, Delle Vhiajii (Verany) and D. Lmckarti^ Del. Uh., D. 
areolatQy Stuvitz, D. britaurnea and Montagm^ Leach, and 
/>, mem, Aid. & Hanc. 

03. Doris flammm^ Aid. & Huiic. 

Ciunbrac {A, M, iV.), Plymouth {Garstang, in litt.) 

* S|xu‘iert thus recorded— (Oarutang, in /tyt.)*’— are hrom a list supplied 
nu‘ by Mi.darstHng, of tUo«e which ho has found at the Biological Labo« 
rat«»r\, l*lyinoutb, Miii’e the publication of his list (** Itoiiort on the Nudi* 

brHn(‘ldttl(‘ MoUunck <»f PlyuiMUth Hounl/^ .fournal Matitie Biological 
Ahsoc. of United Kingdom,' vol, i, Oct. p. 173;. 



(^Britkh MtiUma. 


71 


SubgenUH 2. Jorkhna, 

64. Dona Johnatoni, Aid. & Hanc. 

St. Andrews {M‘Intosh), Liverpool district {flerdman), 
Plymouth {(rnrafanff), Shetland (A. M. N.) ; Moray Firth 
(Gordon). 

Diatribuiion, Adriatic (Oraeffa), S.W. France (Fiacker)^ 
Denmark {March), Christiania Fionl and W. Norway {(r. 0. 
Fora). 

'I'his in peihaps 1), (otnentom of Unvier, and it is D. obve. 
lata of .Johnston. 


.SubgeuuH 3. Abdisa, Bsigb. 

6.5. Dorii tr'itudinaria, KLsso^D. planaUi, Aid. & ilanc. 

Plymouth (Oaratang) , Arran, N.13. (Herdman). 
Distribution. Western France (i’iacher). 

66. Doris setlandiea, Aid. & Ilanc. 

Distribution, W. Norway and Lofoten Islands (Q, 0 
Sara). 

67. Doris millegrana, Aid. & Ilanc. ? An Addiaa, 

HubjreiiUH 4. Cauuns, Bcrirh. 

66. Doris repamla, Aid. Jc Hanc. 

St, Andrew^ abundant (McIntosh), Firth of Forth (hvalis 
tfe Hardman), Shetland (A, M. N.). 

Diatribution. Palermo (Schultz), Adriatic ('nberi), Den- 
mark, Sweden (Mbrch), Norway, Finuiark, and Spitsbergen 
(Cr. 0. Sara), N.E. America. 

This may be D, Itevia of Fleming. It is D. ohvelata of 
hovin and perhaps of Muller, but not of Fabricius, Johnston, 
&c. D. planvlata, Stinipson. 

Hubgeuas 6. Uosiaoma, Bergk. 

69. Do)-ia coooinea, Aid. & Hanc. 

Fl^nouth (Oaratang). 

Dtatribution. .£gean (i'br/W), Adriatic ((7ra^ls c6c.), whole 
of Western France (Fiaoher), Denmark (Marm), W. Norway 
(<?. 0. Sara), Faroe (MSrch). 
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Fam. 2. Polycsrito. 

Genus 1. Acanthodoris, Gray. 

70. Acanthoiloris piloaa (Miill.). 

Firth of Forth (LeaUfi iC’ Ilcrdman)^ Liveij)Ool district 
[Byerley)^ Plymoutli {Garni ang)^ off Lowestoft, 16 fatlu 
(Meyer) ^ Shetland (^. i^/. aV.), Moray Firth {Ooraon)^ Arran, 
N.Il. (Ilerdman), 

Distribution. i?3gcan (Forbes)^ wdiole of Western France 
(Fischer) , Kiel (Meyer tf MUhius)^ Denmark (Mbrch)^ all 
coasts of Norway and Fininark (G. (7. 8ars)^ Svv^edeu (Lo- 
v{n)^ Faroe and Iceland (Mbrch)^ N.E, America (Goiild)^ 
Heligoland (Meyer). 

Synonyms are 7>, stellata^ Gmelin, D. suhlams^ Thompson, 
D. ftiscaj Lov^'mi, 7). rosineh^ Leacli ; and of the black 
variety, D. ni^rimns^ Fleming, and D. Fleminyii^ Forbes. 
It is also D. similis^ Aid. & Dane. 

71. Aca7ithodoris subqaadratuy Aid. & Uane. 

Ihrin quadrmxguluta^ Jeflriys, 11 C. v. p. O'i. 

Jjiver})ool district (Dyerhy), 


Genus 2. JuAMKLwnouis, Aid. & Ilanc. 

72. Lamellidoris aspera^ Aid. & Ilanc. 

St. Andrews {M^Jntosh)^ Plymouth (Qa7^8lang)u Moray 
Firth (Qo7^don), 

Dutribution, Coast of Finisthre (Crouan)y Kiel (Meyer & 
Mbbius)^ Denmark, Greenland (Mbrch)^ N.E. America 
(Sthnpson ) . 

Synonyms. D. pallida (Agassiz), Stimpson, I), fusca^ 
Mull., D. muricaia^ Mcy. & MUb. (non MUll.). 

73. Lamellidoide muricata (Mull.). 

Distribution. Denmark (il/circi), Sweden (Lovin). Norway 
and Finmark (G. 0. Sars). 

74. La^nellidoria uUdtana (Thompson). 

75. Lamellidoris diaphana^ Aid. & Ilane. 

76. La^nelJidoris hilafnellata (Linnd). 

Firth of Clyde and Northumberland coast (A. M. 
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Moray Firth {Oordon)^ St. Andrews {M^Into$h)^ Cheshire 
coast {BpeTley)^ Plymouth {Garatang). 

JHaftthution. Western France {Fischer)^ Denmark {March). 
West Norway and Finmark (0. 0. 8ar$)^ Iceland and 
Orcenland {Morch)^ N.E. America {Agaaaiz 

Syvonyms. I), verrucosa of Pennant and Fleming. D. Eh 
fortiana^ Plainv., J9. vulgaris^ Leach, i). tuherrulata^ Eckhoff, 
'D. lituratUf Mollcr, />. ohvdata. Bouch.-Chant., D, Laachii, 
Blainv., D. affinis^ Thompson, f>. coronaia^ Agassiz. 

77. Lamellidoria depreaaa^ Aid. & Hanc. 

llilln-o Island, Cheshire {liycrley)^ Moray Firth (Gordon). 
'i'his is perhaps Vilhrsia scutigeraj d’Orbigny. 

78. LamdUdorxH invonnptcua^ Aid. & llanc. 

Distribution. Denmark (d/orc//), who also records it with 
doubt from Ictdand and (ireonland ; Arcaehon (Fischer). 

79. Lamctlidoris pusi/hij Aid. & Hanc. 

Moray Firth (Gordon). 

Distribution, Itecordcd from Christiania Fiord and West 
Norway by G. 0. Sars, who places it in a genus Onchidoris. 

80. Lamellidoris sparsa^ Aid. & Hanc. 

Plymouth, 15 fath. (Garstang). 

Distribution. Faroe (Moroh). 

81. Lumellidoris ohlongit^ Aid. & llanc. 


SiibgouuH Aualauia, liorgb, 

82. Lamellidoris proximaj Aid. & Hanc. 

St. Andrews (Mlntosh)^ Liverpool district (Byerley). 
Distribution, Kiel (Meyer ik Mbhius)^ Denmark (Morch)^ 
West Norway and Lofoten (O', 0. Sara). 

83. Lmnellidaris LovSni^ Aid. & Hanc. 

The only known British example of this was taken by mo 
in Bantry Buy between tide-marks in 1858. 

Distribution. Sweden (LoWa), Christiania Fiord and West 
Norway (6, 0. Sars) ; recorded with a ? from Faroe (Mdreh). 
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Genus 3. G0NI0X>0RIS, Forbes. 

84. Qoniodoris nodosa (Montagu). 

Moray Firth {Oordon)^ St. Andrews {McIntosh). Arran, 
N.B., and Firth of Forth (Ikrdmau)^ iVninnen Bos ana 
Llandrillo Ihiy, North Wales {Prkv)^ l*lyinot»ih [Garstang)^ 
Puffin Island, An^de^oa {llmulman). 

DtstrihufioH, Western France (/Y^cAer), Denmark (Kroger) ^ 
Sweden (Lon^a), We-^t Norw'ay {(L 0. Surs), 

It is Ports harvtcensis^ Jidin^ton, and probably 
euuirginata^ Forbes, and PnrtH e/ongafaj 'riionipson. 

85. Goniodoris castanea^ Aid, & llanc. 

Isle of Man and Arran, N .B., 25 lath. (Herdmav ) , Plymouth 
{Gorstang) » 

Pihtrihuliotu (ienoa ( I Vany), Trieste [Graeffe), 

It is Doris Paretii^ Verany. 

Genus 4. Idaijna, nora. nov. {szJdalia, Leuckart, 1828, ncc 
/c/a/Za, lliibner, IblG, nee Malian Savigny, 1820, aec 
IdaliOj Mills,, 1846). 

80. Idalina clogans (Leuckart). 

Dihtribution. Cette [Leuckart) y Marseilk\s, Genoa, and ^ 
Naples {lier(jli)y 'Jriestc [Htuz, Zooiy fide (kirus)^ Western 
France [Fischer)^ Deninark [March). 

It 18 /. UivinioHay Philipjn. 

87. Idaliaa Lcachii (Aid. & llanc.y 
Shetland, deep water (A, Jf. N,), 

Subgeniifi Idaliella, Uergh. 

88. Ididina imcgualis (Forbes). 

89. IdaUna aspersay Aid. & Hanc. 

Plymouth [Garstang)yO ^ the Bass Rock, 24fath, [Meyer). 
Putrihution. Sw'eden [Loviriy as /, drrigeray Phil.), West 
and S.W, France [Fischer). 

90. Ididioa quadrlcornts (Montagu). 

91 IdaUna pvlcheUa (Aid. & Uauc,). 

Pisirihntion. West Norway and Lofoten [G. 0. Sars), 
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Genus 6. Ancitla, Lovdn. 

92, Ancuh crwtata (AXUi^v)^ 

Shetland {A. M* uV,), Moray Firth (Gordon)^ Si. Andrews 
{M^Jnioah)^ Plymouth [Garntang) . 

^Pakim ubuudantly at lUlhre IhIiuuI^ (Jlu^hire, by Prof, 
llerdmaii, who tourul one speennen entirely of a hyaline 
transparent white enloui, without any vellow markings on 
tlie <lorHal papilhe, and w nli no opaque wliite pigment on any 
part of the body/’ Arran, N.B., and Firth of ¥"orth ( Hera^ 
man). 

Diatiulwtion, Boulogne {lionch,^ ( ^tant, ) , Denmark ( Kroger ) , 
W. ^S(»rway (6^. (K Kiel [Mvger Mobiua)^ Heligo- 

land [Freg <(' Lmckart)^ Iceland (J/fireA), Sw^eden {Lovhi), 

Genus fi. TrifiCACKiu, Fleming. 

9»‘h Thecctcera pm7ngera (Montagu). 

Off Lowestoft, 16 fath. {Meger)^ 20 futh. off Rame Head, 
Plymouth [Gantang). 

Uiatribuikm. Sicily {Quatrefagea)^ N. and N.W, France 
(Fischer)* 

94. Thecaceru otrescena^ Aid. & Hanc. 

95. Theraccra mpitaUi^ A hi. & llanc. 

(ionus 7. Orimora, Aid. & Hanc. 

96. LV//ao/a papillata^ Aid. & llanc. 

The ouly two known specimens of this Nudibraiich arc 
those which I took at Guernsey, the one in 1658 the other in 
1865. They occurre<l in shallow water. 

Genus 8. PotYCERA, Cuvier. 

97. Pohfcera gmdrilineaic^ (Mtillcr). 

Shetland and Cumbrae (A, M. xV.) ; St. Andrews 
tosh)^ Plymouth (Garstang), Moray Firth [Gordw)^ Firth of 
Forlu (mcBain)* 

Distrihuiion* Alcditerraneati (Marion <fec.), Adriatic (Be^gh 
cfec.), Kiel (M^er <£; Mdbius), Denmark (Krdmr dW.), 
Western Franco (Fischer)* Swetlen S. and W. Nor- 

way (G. 0. 8ats)y Heligoland, 5-0 fath. (Meger). 

Sgnongms* Doris coi^nutay Abildgaard, D* Jkm^ Montagu, 
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D. vanana,M.. Sara, P. ornata^ d’Orbigny, P. lineata, Risso, 
P. iy}nca, Thompson. 

Subffenus Pauo, Oray, 

98. FoIycera'Lmonu, d’Orb. 

Moray Firth {Goriion), St. Andrews {APTntoah), Arran, 

N. B., 20 fath., and the Alersey {Ilerdman). 

Var. ocellata^ Aid. & Hanc. 

Shetland {A. M, N.), Moray Firth {Gordon), St. Andrews 
(jlP7«tos^) , Liverpool (Byerley), Plymouth {Garalang). 

Distrilmtion, The type : Northern and western coasts of 
France {Fueher), Kiel {Meyer (f- Mohius), Denmark {IM- 
ken &r.), Bergen and Manger, Norway {Frie/e tfc Ilanaen), 
Iceland and Urecnland {March). Var. oceUata is recorded 
from the Adriatic {MaremeJl&r) , W. France {Fieoher), Den- 
mark {Morcli), Sweden (Lov^n), and N.E. America {Gould), 
Synonyms of the typo. P. modesfa, Lovdii, Doris ilhtmiiiaUt, 
Gould ; P. citrina, Aid. A Haiu;., is the young. Anotlier 
variety is probably P, fusM, Frey & Leuckort, which is the 
P. dulia, M. Sara. 

Genus 9. Tkiopa, Johnston. 

99. IWopa clavigera (Mull.). 

Moray Firth {Gordon), St. Andrews (McIntosh), Firth of 
Forth {F. M. Balfour), Cumbrae and Lamlaah Bay, Arran 
{A. M. N.), Plymouth {Garakmg). 

Distribution, Sweden {Lovin), W. Norway, 6-20 fath. (6. 

O, Sara), 

Synonyms. Tergipea puleker, Johnston, Euplocanm pluttw- 
8U8, Thompson. 


Genus 10. Lovdn. 

100. ./Egirua puncUlucens (d’Orbigny). 

Shetland {A. M. N.), Firth of Forth {Balfour), Moray 
Firth {Gordon), St. Andrews {M‘Intoah), Plymouth {Oar- 
ataiw^. 

Distribution. Mediterranean? {Diering), Brest {d'Orbiany), 
W. Norway, 10-20 fath. {0. 0. Sara). 

1 1 is Doris mnura of Forbes. 
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Huboider IL Ol.ADOHEPATlCA, Ber^jli* 

Ji. I N F r. U O C tt A N 0 H l A T A. 

Fani, 3. Pletiropliyllidiad». 

Genus Pj.KUliorHvnLlDlA, Mockel, 1816 {’=:^ nijthyUidia^ 
Cuvier, 1817). 

lOL PliuvophylUdia Lovini^ Bcrglu 

Off Dunbar, N.B., 30 fath., in mud {F. M. Balfbur)^ 8t. 
Andrews {M^InfosIty in litt.). 

Distribution, Denmark {Lyngbege Ilorring)^ Sweden 
[Lovhi)y Cliriatlania Fiord, Norway {Q, 0. Surs). 

It is the Dtphyllidia Uneatu of LoviSn and of Forbes and 
Hanley, but not of Otto. The latter is a Mediterranean 
species. 


C. P <) L Y H n A N C H 1 A T A. 

Fam. 4. Tritoniid». 

Genus Tritonia, Cuvier. 

102. Triiouia IJomhergi, Cuvier. 

Shetland {A. M. N.)y St. Andrews (McIntosh), Firth of 
Forth, 30 fath. {Meyer) y Moray Firth {Gordon) j Mersey and 
Isle of Man, 25 fath. {Herdman)^ Plymouth [Garstang)„ 
Distribution. Marseilles {Marion die.), W. France (/'iV* 
cher)y Denmark {Morcli)y Sweden {ljov4n)y H* and W. Nor- 
way ((?• 0. Bars). 

it is Doris atrofuscuy MacGillivray, and Bphwrostoma 
Jameaoniiy MacGilUvray. 

103. Tritonia albay Aid. A Uunc. 


Sub^uuB OA»niia.LA, Uiay. 

104. 'Tritonia plebeian doUuston. 

Moray Firth [O. Murray) y Shetland {A. M. N.)y St. An* 
draws (M^Intosh)^ Firth of Forth, llilbrc Ishiiid, Cheshire, 

^ The arraugtnneut lion* followwl is for tho most pai*! that of Jlergh in 
Ilk papi*r ju«*t publisln^d, (/iRduhopatiHchon Nudibxanchion,'' Itioo. 

The most important difforeuce k that f lui\o rotamoil I^euroyhyiiidm 
iu a separate section Inferobranchiata 
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and Puffin iHlancl, Anglem'a (Herdmun)^ Mersey and Deo 
(OolHm/wood) ^ Peterhead, 30 fatli. {Meyer) ^ Plymouth {Gar* 
slany) . 

DiHinlmtion. Smyrna {Forhes)^ Marseillet^ {.\farion)^ West 
France {Fischer)^ Denmark {March) ^ South and West Nor- 
way, 10-30 fatli. (fy. ()» Sars)^ Heligoland, H) i‘alh. {Meyer), 

105. Triton !a lineaia^ Aid. & Ilanc. 

In 20 fath., Arran, N.B. {Hcrdman), 

DiHirihution. W. France {Fiacher)^ Denmark (J/or<;4), 
West Norway, 20-30 lath. (G. 0, Hars). 


Fani. 5. ScyllcBidsa. 

ftcuus SovLLAiA, Linnd. 

106. Scylliva j^elayica^ Linn. 

Distribution, Meditenanean, Atlantic, Pacific, and Indian 
( >ceana. 

Bergli makes four varieties: — 1. maryinata^ BerghssA^ 
Graytv^ A^,^Echrarihu\ Verrill : Atlantic Ocean. 2. H, 
(/homfodensis, Forskal ; Hcd Sen. 3. sinensis^ Bergh ; 
China. 4. orienta/is, Bergh =sN, ffhofufbdenais^ Q. ^ O. J 
Philippines. 


Fani. 6. DendronotidsB. 

Oenus DENPJRONOTU8, Aid. & Hanc. 

107. Dendro/iotufi fro ndoa us (Ascanius). 

Amphifrite fromlosu*, Ascaniiw, Kgl. Norske Viil. Helsk, tfkrift. 5 Deel, 
J774, b. 1 14, pi. \. iig. '2, 

Ihrts frontJo/tn, jIuU. Zool. Jkui. Prod. (1770), no. 2777, 

Dons firbofmama, id. ibid, no 277U, 

Tntioim tartea, Thompwni, Nat. lrt*lKnd> iv. ( u. 276, 
lUmtinmotUh lacteus. Itoohor, MolUmker ion .fan IMti^'on (18HH), p. 14, 
pi. vi. tij?, 

Drntinmotus luttoluHn Lat'oiU, jK»ur Murvir h la France' do la 

(Oroiide, no 11, pi. xvii. lig. 1. 

Moray Firth (G. Murray)^ St. Andrews, wJiere the white 
variety, var. Inciea^ Tliomnson, has occurred {M^Intmth)^ 
Firth of Fortli {Lealie rf* Ihraman)^ near Dogger Bank. 
34 fath. {Meyer) ^ (^ff Great Orme’s Head and Hil7)i*e Island 
{Uerdman)y Plymouth^ 25 fath. {Garatang). 

Dialrihuiion, S.W. Franco {Fiaoher)^ Kiel {Meyer & 
biua)y Denmark {Liitken cfcc.), all coasts of Norway and Fiu^ 
mark to 100 fath. (G. 0, 8ara)^ Sweden {Lov6n)y Faroe, loe-* 
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land, and Greenland (Jfa/rA), Jan Mayen {^Becher)^ Spitn- 
bei^cii (G. O. S(tr8)y N.E Ainmea ((hufftout/ rf'c), Arotn* 
Pacitic [Benflt)^ Behring Strait (Aan villi us). 

It i» Triton fa Iteymldaii^ Gouthouy, Tritonia pnlchiflltf 
and Dendroius arboresvem^ Aid. & Huno., and perhaps Dm* 
ihoHotus f'hguns^ Verrill (Proc. IT. S. Nat. Mus. 1880, 
p. 38e5). 


Kann 7. DotonidSB. 

Genus Doto, Ouvicr. 

108. Doto frdffilis (Forbes). 

Firth of Clyde and Shetland (A, d/. A\), 8t. Andrews 
(McIntosh) ^ Norfolk coast, 12-16 futh. {Meyer) ^ off Puffin 
Island, Anglesea {Herdman)^ Plymouth {Garstang)^ 

OiHtrihution. Adriatic Christiania Fiord, Norway, 

20 fath. {G, G. Sars), 

Bynofiym, Melihcpa pin naif fida^ Johnston. 

109. Data pennfitiiida (Montagu). 

1 10. Doto coronata (Gmelin). 

Shetland {A, M. N,)^ Moray Firth ((r. Murray), St. An* 
diws {MUvtosJt)y Arrau, N.B., 10-20 fath., ancl Liverjmol 
district, many places {llerdman)^ Plymouth (Garstatufy Firth 
of Forth {F, M, Balfour), 

Distrihution, Mediterranean {Veranif ibo,)y Adriatic {Stos* 
9 ich)y S.VV. France {Fischer) y Kiel {Meyer <p* Mijbim)^ Den- 
mark {Krdyer)y Sweden (LovSn), Norway and Finmark 
down to 10 fath. {G. O, tSars)y N.E. America 

It is Ncit7/<t'o/;wnc<tf«a(Bouch,-Ghunt,), Melibma ornatUy Aid. 
& Hanc., Meliotm arhmculuy A|^assiz, and Tergipes fminn* 
UituBy Dclle Clflajc, and, according to Bergh, J)oto Forhesiiy 
Deshayes, D, llesso, /). pinnigeray llessc, D,armo* 

ricanuy Hesse, and />. confiuensy Hesse. 

111. Doto ouspidatay Aid. & Hanc. 

Shetland (^1. M, AT,). 

Genus Hamwku, Gosse, IS77 
^Goviuy Triiichese, 1886 

BergU tints defines this intenwting genus 
Margo frontalis utinnque digitatus ; rhinophoria quasi lU 

* Trincheae, ltieherth& auat. sul gwnoro Goim (Mem della H, Acc. 
delle 8e. deff lustiluio di Bologna, s. 5, vol. vii. pp, 18^191, 
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in TritoniadiS} tcntacula imlia. Papillie dorsalcs cucuIU** 
formes (facie concava cxtenia cnidocystis prajdita) ; anus 
latcro*dorsalis. rodarium anticc truncatum. 

Margo niasticatorius inandibulaa singulaserie denticulorum 
armatus. Kadula triseriata, quasi omnino illi Oalviaarum 
similis. Otocyata cum otolitho. Penis iuermia.” 

Trinchesc has described two species from the Mediterranean. 

112. Ilancockia eudaotyloia^ Oossc. 

UanoiPf kia eudaciylota^ Closwe, Ann. k Mag. Niit. Ili«t sor. 4, xx. (1H77) 
p. olO, j)l. xi. 

Oovia diictylota, Jiergb, Dif* (lodoliepatiscben Nudibranchien, J890, 
p. Aa. 

Dredged by Mr, A. li. Hunt near Torquay, Aug. 10, 1877. 


Fam. 8. liOmanotidflB, 

Genus Lomanotus, Verany. 

113. Lomanotua marmoratus^ Aid, & Haac. 

Lomamtus mrimiSf (^arstang, Jourii. Marine Biol. Assoc, of Groat 
Britain (1889), p 18A. 

Off Lowestoft, 25 fath. {Meyar)^ Shetland (JRiacA). 
Distribution* West Norway, 10-20 lath. 

Mr. (Jarfliang has found three specimens of this genus at 
Plymouth, and it appearing to him that they were intermediate 
forms between so-called species described, he has proposed to 
group the whole under the name L* varians. Of course, 
however, if tlicy are so united, the laws of nomenclature 
require that it should be under the earliest name, L. martno^ 
ratus. Further observations arc desirable. It is very 
probable that Mr. Garstang’s conclusions are correct. 

• 

114. Lomanotus jlavidusy Aid. & Uuiic. 

1 16 . Lomanotua portlandicua^ W. Thompson (of Weymouth) . 

116. Lomanotua Ltancocki, Norman. 

Zomamtua Hancochif Norman, Aim. k Mag. Nat. Tlist. sor. 4, vol. xx, 
(1877), p. 618. 

Body elongated, of a very light piukish-Kjrango tinge, very 
transimrent, so that the internal organs ore clearly seen through 
the still \ below white, the front margin of the foot micro- 
scopically sprinkled with red specks, IW/ with two tentacular 
processes on eacli side, overhanging the mouth ; these pro- 
cesses arc orange-coloured below, ana above are microscopically 
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eprmklfcl with red in tho same manner as the margin of the 
foot. Tentaclea terminating above in a calyx-like expansion, 
formed of five leaflet-like points, from the middle of which 
rises the small, conical, smooth termination of the tentacle ; 
this conical process is of small sixe, not exceeding that of the 
divisions of the calyx. Branchial procesnea in the form of a 
waved raised curtain, surmounted by flat triangular papillss, 
passing down each side of the back and uniting behind ; the 
undulations of the curtain consist of three outwardly and four 
inwardly directed folds on each side : the fold which is nearest 
the head is the largest; the papillae on this fold are 18 to 
20 in number ; the papillae on all the folds vary consider- 
ably in size, but there appears to be always one larger 
than the rest ; they are capable of contraction and dilatation, 
and are constantly changing their apparent dimensions while 
the animal is in motion ; they are Lauded with deep dark 
orange, while the small points in which they teriiiinate arc 
pale orange. Lenpih 2^ inches. 

I dredged a single specimen of this very fine Nudibranch 
off Beny Head, Torbay, June 25, 1875. 

It approaches botli L.Jlavidusy A. & H., and L. portlandi'- 
cw, Thompson, but cUifers in many particulars, and espe- 
cially in the form of the tentacles, whicn have a very marked 
character in the small size of their apical portion, which pro- 
jects beyond the calyx-like sheath and is quite simple and 
shows no sign of ringing. The small size of these simple 
and non-laminated tentacles and their peculiar cut-edged 
sheath prevent my thinking that L, marmorutus is the young 
and h. Hancocki the adult of one species, as has been sug- 
gested by Mr. Garstang, 

Fam. 0. JloUdidie. 

Subfam 1. jEolidinm, 

Genus 1. .^OLIS, Cuvier, 1798sB:.^Wirfia, 

Cuvier, 1817. 

Subgenus 1. ^olib, Cuv. (sens, strict.). 

117. JEolia papillom (Linn.). 

Oumbrae and Shetland (A* JW. N.)^ Moray Firth (G. 

Hilbre Island (Byerfeu), North Wales and Isle of Man 
(aardman)^ Bt. Andrews Tlymouth {Gars(ang), 

Firth of Forth {McBain ^c.). 

Btatribution* W. and S*W. France {Ftacher}^ Kiel {Meger 
^ Denmark {Mbreh)^ Sweden {Levin)^ Norway and 

Ann. ib Mag* N* BUU Ser* 6. VcL vi. 6 



Uev. CkuHNi Norawtu’s iUmmnn 


Finmark (G. 0. Sara), Faroe and Iceland {M9roh), N.E. 
America (Gould). 

It is Uoria hodoemda, Gnnner, Doris wrmigrra, Turton, 
Eolia Cuvieri, Lamarck, EoUda aetlandioa, Forbes & Good* 
sir, Eolia Murrayana and Lealiana, MacGilUvra^, EoHs 
rosea, Aid. & Hanc., Eolia chtuaalia, Aid. & Eanc., and Aofts 
Jiirinacea, Gould. 

Subgomui 3. if^uDiKLLA, Bergh. 

118. jEolis ylauca, Aid. & Hanc. 

North Wales (Hcrdman). 

Distribution. Genoa {Trincbase), Adriatic (Grarffe), S.W. 
France (Fischer), Denmark (Collin). 

119. JSolis Alderi, Cocks. 

Plymonth {Oaratang. in litt.). 

Distribution. St. Malo (Vaillant). 

120. JSolis sanguinea, Norman. 

Eolis sanguinea, Norman, Ann. & Mag. Nat. Hist. ser. i, xx, (1877) 
p. fll7. 

This is a veiy beautiful species, the type of which was 
taken August 26, 1874, at low water, spiitig tides, on tlie 
islet known as Innislacken, at the entrance of UoundstomS 
Bay, Connemara. The radula of this species has not been 
examined. 


Subfatn. 2. Ciuxsyiifjt. 

Genus 2. Cuthona, Aid. & Hanc. 

121. Cuthona nana. Aid. & Hanc. 

Ililbre Island, Cheshire, and Puffin Island, Anglesea 
(//Wman), Firtn of Forth (T. 8. Wru/kt). 

Distribution. Boulogne (Bouck.-Ohant.), 

122. Cuthona (?) aurantiaca (Aid. & Hanc.}. 

Shetland (A, M. N.), Liverpool district (Price tfc,), Peter- 
head, 30 fatL (Meyer), 

Distribution. Lofoten Islands ( G. 0. Sara), Sweden (Lo- 
mu). 

It is Eolia bellula, Lovdn. 
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Genua 3. <5 batena, 

Capolina, Cuvier, inoa AJbil^gaard). 

123. Oratena viridia (Forbea). 

Moray Firtli ( O. Murray)^ St. Andrewa, abundant ( 3f'/n- 
fewA), Arran, N.B., 20 fath., and Puffin lalaud, Angleaoa 
{Herdmm), Plymouth {Garalnny, in litt.). 

124. Oratena amtena (Aid. & Hanc.). 

Arran, N.B., 20 fath. ; off Port Erin, lale of Man, 16 fath. 
{Uerdman). 

126. Oratena o/tvooM, Aid. & Hanc. 

Shetland (A. M. N.), St. Andrews, not uncommon 
AmtA), Moray Firth (6. Afurray), Mersey {MerdmoH), the 
Dee (Colltngwood) , Plvinouth (Garatang). 

Distribution. West Norway, 6-10 fawi. (G. 0. Sara). 

120. Oratena puatulata (Aid. & Hanc.). 

127. Oratena glotleuaia (Aid. & Hanc.). 

128. OIraCena armieola (Forbes). 

North Wales {Herdman). 

188. Oratena emcinna (Aid. & Hanc.). 

t£oU$ggmntia (Oouthouy), GonW, Invert. M«m. edit. Biniiey (J870), 
p. 240, pi. 238-241. 

Meiaep', common (Cottingwood). 

Diatribution. Christiania Fiord (Aah’Srnaen), West Nor- 
way, 6-100 fath. (O. 0. Sara). 

130. Oratena (?) Peaohii (Aid. & Hanc.). 

181. Oratena (?) atipata (Aid. & Hanc.). 

182. Oratena (?) anguhta (Aid. &, Hanc.). 

Off the Baas Bock, 24 fath. {Meyer), Plymouth {Oaratang ) , 
Mom^ Firth (G. 

Dtatribntion. Sweden {LoMn, tide Alder), Normandy 
IQuattif^agea, as JSoUdma paraded), 

133. Oratena (?) tnornafo (Aid. & Hanc.). 

184. Oratena (?) Covehii (Cooks). 

136* Oratena (?) nortAumArtba (Aid. & Hanc.). 


6 * 
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Subfam, 8- Txsgtpsviv^, 

Genus 4. Terqipes, Cuvier. 

136. Tergipes deapectm (Johnston). 

Arran, N.B., and Hilbre Island, Cheshire {llerdman\ 
Firth of Forth {Leslie ^ Herdman)^ Mersey (Uotlingwood)^ 
Plymouth {Oarstang). 

Distrihution. West Norway, 0-10 fath. {O. 0. Sars), N.B. 
America {Stimpson)* 

Bergh suggests that Tergtpes claviger^ Menke, is a synonym. 

Genus 5. Embletonia, Aid. & Ilunc. 

187. Emhlcionia Aid. & Uanc. 

Distribution. Mediterranean {Ihering)^ Brest {Orouan). 

138. Emhleionia minuta (Forbes & Good,). 

139. Emhleionia pallida^ Aid. & Uanc. 

Mersey {Ilerdman). 

DistrUnUion. Kiel {Meyer ^ Miihius)^ Denmark {Mot ok) ^ 
Bergen Fiord, Norway, 14 fatn. {Meyer), 

Var. Grayi^ Saville Kent. 

Emhleionia mdluht, Mover and Mobitin. Fauna der Kieler Bucht. 106fl, 
p. 17,pl.figH.l-a. 

Embletotiia (Jrayif Baville Kent, IVoc. Zool. Soc. 1800, p. 100, pi, viiL 

Orol lobes highly developed. Eyes dcceply sunk l>eneaUi 
the integument and situated some distance apart, immediately 
behind tlie tentacles; they are, however, often scarcely 
discernible. Branchial papillw in five transverse rows, two 
on each side; but in tlie adult generally three in each fascicU'^ 
luH of the second row, and rarely three in the first. In the 
form figured by Mej^er and Mobius there, are three panillas in 
first and second fasciculus and four in the third; but the 
additional panillee beyond the primary two are not one third 
the size ot these. Colour transparent white, antero-dorsal 
region usually more or less sprinkled with minute ramifying 
pigment-cells of a blackish hue, whicli occasionally also exterm 
over the papillee. Length two tenths to three tenths of an 
inch. 

Feeding on Cordyhphora lacmtris^ which lives on the sul>- 
merged timber-balks at the Victoria Docks, London, where 
the water contains about one third of the saline constituents of 
pure sea-water. Spawn masses of an irregular oval form. 
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Qcnua 6. Amphouika, Qaatrefages. 

140. Amphfrrtna mrulm (Mont.). 

Diatribution. Genoa {Tnmheae)^ Adriatic {Orafiffe)^ West 
France (Fischer), 

141. AmpAorinai?) purparascens (Fletning). 

A species doubtful in all respects. 

142. Amphorina molios (Herdman). 

Ealin molioSf (lurdmaa^ Proc. Phy^. 8oc. Ediub. vol. yi. 1881 , 

p. 2H, pi, i. 1-n. 

^^Bodp longish, ta|>ering to a fine point posteriorly, and of 
a yollowiah-given colour. Oral tentaclrs of the same colour 
as the body, very sli(»rt. Dorsal tentacles also yellowish green, 
short and thick. Hranchinl processes stout but not large, 
dark blue, with large cadmium-yellow tips, encircled near the 
top by a narrow brown band ; they are set in eight transverse 
rows, having five processes in each [there is some mistake in 
this number five, as according to the figure there must be 
double that number at least] ; the three anterior rows are 
placed close together, the rest having greater intervals between 
them. Radula formed of overlapping plates, each of which 
has a central spine and five lateral (lenticulations, which 
decrease in size from the centre to the edg(». Length 10 mm.’* 
Two specimens dredged in about 10 fathoms, Arran, N.B., 
by Professor Herdman. 

Genus 7. Qalvina, Aid. & Hanc. 

143. Galvtna exigua^ Aid. & Hanc. 

St. Andrews (McIntosh) j Mersey (Coltingxoood)^ North 
Wales (Herdman^ 

Distribution^ Bergen Fiord, Norway, 14 fath. (Megsr)^ 
Adriatic (Af. Afcirs), Kiel (Msuor tf MShius^i Sweden (Looin)^ 
Jugor Schar, ^Vega* expeo. (AuriviUtus) \ recorded with 
doubt from W. Norway {F\riele ^ Ifansen). 

It is Tergipes liMoinulatus^ Lovdn (nec Gmelin). 

144. Galvina iricolot (Forbes). 

Moray Firth (O. Murrag), 

Distribution* Brest (Orouan)^ Sweden (LovSn)^ Flora, 
Norway (Frisk & libnsen), Attm, N.B. (Herdman). 



Rev. Canon Kormati’a ItetMm 

It in purpurea^ E, amethyntina^ and i?* ^iclacm^ Aid* & 
Hone. 

145. Gafvina picia^ Aid. & Ilanc. 

Shetland {A. M. A.), Arran, N.B., 10-20 fath. ; Liverpool 
district and off Port Eiin, Isle of Man (Uerdnmn)^ Moray 
Firth (G. Mm-ray). 

Distribution. Genoa {Trinchsse)^ Adriatic {Graeffe)^ Went 
Norway, 5-10 fath. (G. 0. fiars). 

146. Galvina Farrani^ Aid. & Hanc* 

St. Andiew's {McIntosh) ^ Mm ay Firth (G. Murray), Mr. 
Garstang finds the species at Plymouth, and describes several 
interesting colour varieties (Jourii. Marine Biol. Assoc. Ot. 
Blit. vol. i. 1889, p. 198). 

Diairihution. Mediterranean {Jheinny)^ BrtSliai, France 
{Quatrefayes). 

Jt is Amphorina Alberti ^ Quatiefages, and EoUs andreapoUsy 
McIntosh. The last is a variety with more or less purple 
colouring. 

147. Oalmna adelaidce (W. Thompson). 

Weymouth {Thompson)^ St. Andrews {McIntosh), 

This is Eolis liobertiancPy MTntosh. 

148. Galvina vittatay Aid. & Hanc. 

149. Galvina cxngulaia^ Aid. & Hanc. 

It is also Eolis hystrixy Aid. & Hanc. 

Subfam. 4, Cobtxbmllxhm. 

Genus 8. Cokypheixa, Gray. 

160. Coryphdla rufhranchialis (Johnst.). 

Shetland (A, M. N.)y Moray Firth (G. Murray)^ St. An- 
dreVrs {McIntosh) y Hilbre Island {Herdman)y near Flymou^i 
20-26 fath. (Gars/tfn^), Arran, N.B. {llerdman). 

Distribution. Mediterranean {BergKSy £>enmark (JUdrdl), 
Bergen and Fiord, Norway {Friele ^ ^aitasa), Kiel {if ever 
Mohius)y N.E. America {StimpBon)y Behring Sea {Bergh). 

Synonyms. Eolidia Enibletoniy iohnnion. Eolis mananensts. 
Stimpson. ^ 

Trmchese regards the four which ncEt follow as 

only so many colour varieties of G. n^mnehialin. 
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161, Oaryphella ffraoili»^ Aid* & Hanc. 

Off Puffin laland, Anglesea, 11-^13 fath. {llerdinan)^ Plj- 
mouth (Garstang.in litt), 

Distribution, l^nmark (Mdroh). 

152* Caryphelta mnaragdina^ Aid, & Hanc* 

Moray Firth (6r. Murray). 

163. CoryphcHa handftburgii^ Aid. & llanc. 

Shetland and Oumbrae (.4. M. AT.), Firth of Forth 
{McBain)^ Moray Firth (Cr. Murray)^ Hilbre Islamic Cheshire 
{Herdman ) . 

Oistrihution. Mediterranean {Trincheae)^ S.W* France 
(Fischfr)^ Florb, Norway (tnale if Hansen). 

15 1. Coryidtella pelluciday Aid. Ik Hauc. 

Lamlash Bay, Firth of Clyde, 10 fatli. [Herdnian). 
Distrihuixon. Christiania Fiord and W. Norway, 10-20 
fath. (G. 0. Sara). 

165. Coryphella lineata (Lov^n). 

Off Port Erin, Isle of Man, 16 fath. (flerdman). 
Disinbution. Mediterranean (Ferawy), Sweden (Lovin), 
W. Norway, 20-30 fath. (G. i). Bars). 

It is JBoUs argenio-^UnetUa^ A. Costa, and Eolidia Dsmar^ 
tinii^ Verany. 


Subfam. 6. Fayojukwm. 

Genus 0. Favorinus, Gray. 

16 I. Favorinus albus^ Aid. & Hanc. 

Famrinus allm, TriacheBe, Atti deUa K. Aoe. dei Liuaei, Ber. 8, vol. xi* 
(1882), p. 60, pis. xxxh, xxxii. fig. 2. 

One variety figured by Trinchese has the branchka whiter 
another green, another orange* a fourth brown* 

Isle of Cumbrae and Shetland (A, M Moray Firth 
(G* Murray)^ Plymouth {Oarstang.m litt*)* 

Distribution. Mediterranean {Trinehess ^c.}, Adriatic 
(Gra^), 8*W"* France (Fischer)^ Kiel {Msysr ^ M6bim)^ 
Denmark (AffircA), Sweden (Aourfa), W* Norway, 10--20 
fath* (G. 0. Bars). 

157* Favorinus oanssus^ Aid. & Hanc. 
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Genns 10. Facexina, AW. & Hanc. {=sAranthop$ok, 
Trinchcse). 

158 Faceltna Drummondii {Yf . Tliompaon). 

Facdina IhmmmdH, Trinche<wi, Atti d«Ila 11. Acc. dt'i Linm, Bar. 3, 
vol. xi. (1881) p. 41, }il. X. fig. S, pU. xii., xviii., xix., xxi., xxiv., 
xxT., xxvi., xxviii., xxix., xxx., xxxi. 

I'rinchese, as above, figures two vei-y marked colour 
varieties, and goes very iuUy into the anatomy of the spTOiHS. 

Cumbrac, Arran, N.H., and Falmouth {A. M. iV.), Firth of 
Forth (ilfcBain), Mersey and Dee, very common {(JtdUny’ 
wood). 

Ditlribution. Mediterranean [Costa S.W. France 
(Fischer), Kiel (Meyer tf Mobius), Denmark (March), W. 
Norway, 0-10 fnth. (G. 0. Bars), 

Bynonyms, JEolis gigas, A. Costa, Eolidia Janii and 
Punuizee, Vernny, &lis Quatrefagesi, Vay8^i^re; and a 
British variety is E. tenud>ranrhialis, Aid & ITane. 

159. Faceltna coronata (Forbes). 

Moray Firth (O. Murray), St. Andrews (M^InUwh), 
Cnmbrae and Arrau, N.B. (A. M. N,), Firth of Forth (Mo- 
Bain), Hilbre Island (Ilerdman), Plymouth (Garstang). 

Distribution. Mediterranean (TrtnrJtese <frc.), W. France 
(Fischer), Denmark (March), Fiord, Norway (Friele de Hem-' 
sen). 


160. Faceltna punctata. Aid. & Ilanc. 

Faceltna punctata, Trincheiie, Atti della R. Acc. dei Liucei, aer. «i, xi. 
(1882), p. 38, pis. ix., X. t^. 1, 2, pk xi., xiv., xv., xvi., xvii., xxii. 
figs. 1, 2, pi. xxiii. figi. .*1-0, pis. xxviL, xxx a. figs. 3-8. 

One of the Mediterranean varieties figured by Trinchese 
has the brauchim of a rich rose colour. 

Plymouth (Oarstaug). 

Distribution. Mediterranean (Ihering dkc.), S.W. France 
(Fiwdter). 

161. Facelina elegans, Aid. & Hanc. 

Subfam. 6. FLABSiLimsjt. 

Genus 11 . Calma, Aid. & Hanc. 

162. Calma glaucoides, Aid. & Hanc. 
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Sabfftm* 7. Fwnidjh* 

Genus 12. Fiona, Hancock & Kmbleton. 

103. Fiona marina (Forsk&l), 

Fiona nMin, Aid. & llaiic. lint. Nud. Moll. fam. iii. pi. xxxviii a. 
Fima atlattfica, Anatom. Unders. af Fitma atlanhca, Vid. Modd. 

Natur. For. i Kjobcnhavn, 18/57. 

Fiona marina (Fori*kSl), Bergh, Hcumt. lioaultB Kxplor. Alaska, vdL i. 
(1870) p. 142. 

Peninaenriiawr, N. Wales {Thomimn)^ Houthj>ort Pier 
( Ficars) . 

lUMribution, Mediterranean (Bergh <fcc.), W. France 
{Fitiohu')j Noith Pacific {Bergh). 

SgnonymH. Limnjc marinas, Forskil, ^Fiolis fasciculata^ 
Lamarck, Kolis Cuvteriy Dtd. Chi., IlgmeniPoHs elegantissima 
(A. Costa). 


Subfain. 8. AjfTTOi^rjrjs. 

Genus 13. Antiopa, Aid. & Hanc, 1848 {^Janus^ 
Verany, 1844, nee Stephens, 1835). 

164. Antiopa cristata (Belle Chiaje) . 

Shetland, and Seaham Harbour, co. Durham {A. M. iV.), 
Kiver Dee (Oollingwood), Alcisey and N. Wales [Herdman)^ 
Plymouth (Garsfang). 

Distribution, MeditciTaneau( Fem/iytfcc,), AdriaticXCr/*a^e), 
Boulogne (BoucL- Chant,), 

Synonyms, Antiopa (pkadida^ Aid. & llanc., tfanus spi» 
nolwy Verany, and perhaps jiHolis carinata^ Costa. 

16«5. Antiopa hyalina^ Aid. & llanc. 

Hilbre Island, Cheshire {B^erley <6c.). 

Genus 14. PiKxrroNOTUS, Aid. & Hanc. 

166. Proctonotus mucronifer^ Aid. & Hanc. 

Arran, N.B., in 15 fathoms (Iferdman). 

Subfam 9. Uhmoinm, 

Genus 15. Hkko, Lovdu. 

167. Herojormosa^ Lovdn. 

JTef'o forfnosa, Hardmau, IVw. Hoy. Phya. Soo, Edin. vi. (1881) p. 15, 
pi. i. figs. 4 0. 

Lamlash Bay, Arran, 10-20 fath,, and off Salen, in tlie 
Isle of Man {Herd man). 



90 Sevisim qfSrki$k Montt$ea» 

Distribution. Denmark {Morok)j^ CkristiAtiia Fiord and 
Lofoten Islandft, 15-100 fath. (C. 0. Bars). 

SynoHyms. Clmlia trilineata^ M, Sara, and Tritmia oelnitiy 
QSrated* 


Fam. 10. Hemsidia. 

Genua 1. HEBMiEA., Lov^n. 

108. Ilermma hijida (Montagu). 

Plymouth {Garstany^ in litt.). 

Distribution. Naples Genoa {Trinohese). 

It is //. llancocki, Trincheso, and i)erln^s Jtf. cruciataSf 
Agassiz; it is also Physojmeumon cameurn, Costa. 

169. Uemiiva dendritica^ Aid, & Uanc, 

Distribution. Naples {Costa) ^ Genoa {Trinchem)^ Trieste 
{Graeffe). 

It is 11. brevicornisy lutescenSy and orbicularis of Costa, 

Genus 2, Aldkuia, Allman. 

170. Alderia modesta (Loven), 

Distribution. Sweden (Looeu). 

It is Alderia amphibiay Allman, 

D. Pellibbancuiata. 

Fam 11. MysiidfB. 

Genus Eltsia, Uisso, 

171. Elysia viridis (Montagu). 

Cumbrac and Plymouth {A. M. N.). 

Var, olivacea, Jeffreys. 

Distribution. Mediterranean {Marion &c.)y Adriatic {Sergh 
d'c.), Jilgean {Forbes) y Kiel {Meyer & Mbbius)y Denmark 
^Bergh). Bwedea {Lov6n)y Norway and Finmark, 0-10 fath# 
(G. 0. Bars). 



Mr, O. A. Bonfettgf^ on a nm 8na&e» 
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Fam. 12. Limapontiida. 

Genu.^ 1. Limapontia, Johnston. 

172. Limapontia capitata (Miillcr) ■» Fasciola eapiiata^ 
Mullerac jLrfma/K>a]fta nigra^ Johnston. 

Cumbrao {A. M. N.)^ St. Andrews {McIntosh) j Newhaven, 
in Firth <»f Foilh {T. Scotf)^ Plymouth {Garaiangy in litt,). 
Dihtnhution^ Denmark (Jfttfer (fee.), Sweden [LoeSn) 

173. Limapontia depressay Aid. & llanc* 


Genus 2. ('knia, A!d. & Hanc. 

174. Cenfa Oocksiy Aid, & lluuc. 

Moray Firth (G. Murray). 

Genus 3. AcT-ISONIA, Quatrefages. 
176. Actwonia corrugatay Aid. & Hanc, 
fTo be continued.] 


VL — Description of a new Snake of ilic Genua Glauconiai 
Gray ^y obtained by Ih\ Emin Pasha on the Victoria 
JVyanza. By G. A, Boulenger. 

Glauconia Eminu 

Snout rounded ; supraocular largo, nearly twice as broad 
as long, followed by a single large transverse shield ; rostral 
a little broader than nasal, not extending quite to between the 
eyes; nasal completely divided) ocular bordering the Itp, 
l>etween two labials, the anterior of which equals the lower 
portion of the nasal in siae; six lower labials. 14 scales 
round the body. Diameter of bodv 66 times in the total 
lengthi length of tail 9 tiuies. uniform blackish. Total 
length 110 millini. 

Two specimens were obtained at Karagwe by Dr. Emin 
Pasha and presented by him to the British Museum. 


^ mStsnostoma, Wsglsr, nec LrtreiUs* 
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Mr. O. A. Boulenger on a new Snake. 

The African species of Glauoonia which, in ray opinion, 
are entitled to recognition are thirteen in number, and may be 
distinguished as follows : — 

A, Ocular boi-derinir tho lip, scparatCKi from the 
lower part of the naaal by a single labial. 

rt. Snout booked, the pneoral portion tlai or 
concave inferiorly. 

I)iameti*r of body more than 100 times in the 

total length G. macr<»rkyiichm^ Jan. 

Diameter of body lestj tlmn 100 times in the 

total length G, ro&traUif liocoge. 

h. Snout rounded. 

a\ Supraocular nearly twice iih broad as 
long, foUoweti by a single transversely 
enlarged shield Q* Etnini^ Dlgr. 

h\ Supraocular small. 

u". Kostral ntd extending to the level of 
the posterior border of the eyes. 

o. Diameter of body 40 to 57 times in 
the total length. 

First labial as large os lower part of nasal .... G, IHrs. 

First labial smalhir than lower j>art of nasal ; 

hmgth of tail 25 to 30 times m total O. hrmcauda, Bucago. 

First labial smaller than lower pari of nasal; 


length of tail 8 to 13 times iu total Q, niyricaru^ Schleg. 

3. Diameter of body 05 to IK) times in 
the total length. 

Nasal semidivided ; length of tail 14 or 15 times 

in total (?. Cairif D. k B. 

Nasal completely divided ; length of tail 9 times 

ill total O, lonfficauda, IHrs. 

Rostral extending to the level of tho 
posterior border of the eyes. 

Rostral not twice the width of the nasal ...... O, conjunctay Jan. 

Roatml at least twice the width of the nasal . , G. dcuH/rotiSf Ptrs. 


B. Ocular bordering the lip, separated from the 
lower part of tiie rostral by two labials. 

Supraocular huge, as broad as tho shield 

following G, Sundevaliii, Jan. 

Supraocular small G. bic(dvr, Jan. 

0. Ocular not reaching tho lip O, dMmilii, Bucago. 

Jii addition to the abovo*desoribod Glauoonia, the following 
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On new Shelhjrtm Lalce Tanganyika, 

Keptile» and Bat racliians were sent to the British Museum by 
Dr. Kmiti tasha : — 

Houth t^horeof Victoria Nyanza. — Nmra^ fettsellata, Smith ; 
Eremias Hpckii^ Gthr, ; Lygosoma Othr. (a sin;>;le 

specimen, with 24 scales round the borly atid the nasal eoni- 
plotely divided into two); Jhomophis (rngohnsis^ Bocag'; 
PsainnwiihiH hiseriatm^ Ptrs. ; ThelotorntH Kictlandii^ Hallo a. 
Ugogo, — MegaUxalm Fornasiniif Bianconi. 


VII. — On a new Genus and some new Hpecies of Shells from 
Lake Tanganyika, By Edoar A. SMITH. 

Mu. E. CoODE lion K recently presented to the British Mu- 
seuin R few Tanganyikan shells preserved in spirit and con- 
taining the animals. Among them are two si^ccimens of 
Paramelania nassOy var. granala 

This variety I now propose as the type of a new genus, 
which may he designated Nassopsisy distinguished from Pam- 
metania f (henceforth reserved for P, Damoni and P. crassi- 
granulato) partly on account of certain differences in the 
shell, but more especially as the operculum is of an entirely 
different type- 

in Paramelania the aperture of the shell docs not exhibit 
(he sinuation or subti uncation of the columella which is so 
conspicuous in typical Fassopsis^ and the anterior extremity 
of the last whorl has a slightly inoduced aj^pcarance ; the outer 
lip also is more thickened. The ojK'rculuai in Paramelania 
is laigc, ovate, paucispirai at the nucleus, situated a little 
within the lelt margin and al>out e<]^uidistant from the ends, 
and subsequently displays a concentric style of growth. That 
of Nassopsis is small and somewhat paucispirai at the almost 
terminal nucleus. 

Nassopsis nassa, var. grandis. 

Animal with the foot small, broader in front tlum behind, 
with the anterior margin double j sides of the foot and heaa 
blackish; proboscis compressed, broad and truncate at the 
end ; tentacles also black, except at the tips, which are pale, 
very short, conical, swollen at the base on the outer side, 
probably aenoting the position of the eyes ; free edge of the 
mantle dark-coloured and subdenticulate* 

^ Prixj, Zool Soc. IftRl, p. TjOI, pi. sexxiv. fig. 20 <i. 
t X. c. p« 559 Giraud). 



04 


Mr. E. A. Stiiitrh ^utio 


Madula with teeth in seren series (3. 1 * 3), central stnellest ; 
recnrved edge notched at each side^ with a conspicaons cutting* 
edge: inner or first lateral obliquely subquadrate, much pro- 
duced at the outer base into a rostrate extremity, with tnree 
denticles on the recurved cutting-edge ; second lateral larger 
than the rest, oblique, incurved, margin tricuspidate ; outer 
or third lateral narrow, more slender at the base than above, 
curved over towards the adjacent tooth, and with five or six 
unequal denticles on the edge. 

Operculum rich brown, homy, narrow, striated externally 
with lines of growth from the paucispiral nucleus, which is 
nearly terminal ; lower surface with a broad glossy band or 
thickening along the outer or right margin, occupying about 
half the surtace ; placed transversely across the dorsal part of 
the foot. Length (from a semiadult shell 20 millim, long) 
7 millim,, diameter 3^. 

Mr, Gwatkin, who has had much experience, kindly 
examined the raaula of this genus, and informs mo that he 
is inclined to believe that Naaaopsia will find its nearest allies 
in the Cerithiidse, and not amongst the Littorinoids as I had 
suggested. It also seems to me to bear considerable resem- 
blance to Planaxis. 

In general construction the operculum is very like that of 
many species of Melania^ but the pecuhar solidity of the shell 
and the slight notch at the base of the columella, besides 
certain differences in the radula, may be sufficient to separate 
this and allied species as a distinct group. 

8yrnolop9i» (Anceya) Giraudi^ var. 

A single specimen, kindly submitted to me for examination 
by Mr. S. 1. La Costa, agi^ees in most respects with M. Bom*- 
guignat’s description. It differs, however, in colour, being 
of a red tint with a white z^one around the middle of the 
V horls. It does not exhibit the palatal liree in the apertute, 
but these may be too iar within to be visible. In adult speci- 
mens of Byrnolopaia lacuatris the lira) cannot be seen untu the 
lip is broken away to some extent As far as I can discover 
the only distinction separating Anceya from Byrnalopaia is 
one of sculpture. The type of Syrnolopata has smootli whores, 
whereas that of Anceya is lonaitudinaliy costate. If sculp- 
ture be admitted as a generic character there is no reason why 
Syrnolopaia carinifera should not be regarded as the type of a 
third genus characteri 2 scd hyapiral ridges. The general form 
of the aperture is the same in all three forms ; it is slightly 
oblique and has an upper and basal broad sinus or slight 
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canalicaUtion ; the outer lip is faintly effuse and prominent, 
and the columellar folds are similar and in the same position 
in eacsh. 


TurboniHa? ter^ffbrmtii. 

Testa enbttlata, nitidU) ailbo-grisea, supeme pallide lilacea, oblique 
roHtata et striata ; anfraotus oiroiter 18, lente accrescent os, api- 
cales — ?, seqaentos 8-4 oonvoxi, longitudinalitor tenuitor slriati, 
circa medium biaugulati, ca'teri oonvoxi (suporioribus quam info- 
rioribns convoxioribos, fortissimo oostatis), oostis obliquis, sub- 
acutis, distantibns, instructi, lincis incrementi tenuissimis oblique 
fiexttosis striati : anh-. ultimus ad peripberiam rotundo snbangu- 
latua, oostis inforne obsoletis ; apertani longit totius adseqaans ; 
oolomella sectiiiacula, supemo obsolete uniplioata. 
tongit. 12 miUinL, diam. 2^. 

I’he costm (about eight in number) on the upper whorls are 
stronger and further apart tlian on the lower ones, and are 
more convex in outline ; on the last volution they number 
about twelve or thirteen. The aperture is somewhat broken 
away Bi^iorly, so that the generic position of this interesting 
species is not quite certain. The texture and costation soma^ 
what recall the appeamnee of some species of TereJ)ra. 

Strfptosteh llorei, 

Teetaparva, elongata, angusto rimata, ccrea ; anfractiu 7^, apicales 
Issves, cffiteri oonvexinsouli, sutura profundu levitor obliqua so- 
juncti, mstoUis confertis, oreetis, suporiie ad sutnram deimcnlatis 
inatruoti, inter oostellas nitidi ; apertura loediooru, loDgitndinis 
totitts 4 Bubseqnaus ; porist. incrassatum, album, angWo reflexam, 
marglne oxtemo propo snturam intus sinuate, oolumellari ddatato, 
(imam semiobtegente ; columella indistinote eontorta ; paries 
anfr. ultimi propo oxtromitatem kbri tuberoulis duolna panis 
munitus. 

l.ongit. (|jl millim., diam. 2 ; apertura I 4 longa ot lata. 

This species is well distinguished by the fine longitodinal 
riblels, which at the upper extremities give « finely denticu* 
late appearamm to the deep suture. The single <^imen 
undw coMBiination exhibits two denticles at the upper part of 
the aperture upon the wall of the hody-whorl— one near the 
upjW end of the u^r lip, the other nev it but ftirther 
Within the mouth. The labrum is conspiououaly sinuatsd 
alwe near the suture and has » tubercular thkdtenkg within 
bdow the sinus. 
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Streptostele simplex. 

Testa subulata, tennis, imperforata, cnreo^alba ; anfraotus f), apioalos 
Ibdvos, cjeteri convexiuscnli, sutura obliqua profunda diacreti, Imi- 
g:itudina]iter oonfertim striati ; apex obtnsus, globosus ; apertura 
parva, long^it* totius | vix sequans, subquadrata ; porist. ]||iid 
inorassatum, antice leviter expansnm ; columella gubreota, refloxa. 
Longit. niillim., diatn. 2 ; aportura 2 longa. 

This species has rather convex whorls, is finely 8triate<l, 
and has a deepisli suture. The outer lip is scarcely thick- 
ened and does not exhibit the sinus at the upper part which 
is characteristic of the genus. In form and general appear- 
ance. however, it agrees very well with the type of the group, 
R, jastiqiata^ Morelet, It also be^rs some resemblance to S, 
Btichholzioi Martens, from the Oamcroons, hut is considerably 
smaller, and has shorter and rather more convex whorls. 


VIII. — Holes on the Oenus Dyschorista, Led,y a mall Group 
of Moths allied to Orthosia. By A. G. BuTLEtt. 

The genus Dyschorista was founded for the reception of two 
European species, D, suspecta^ HUbn., and D, ypsfhnssfssi^> 
puncta. Hew. (see Ledcrer, Noct. p. 143, gen. 82). 

Accepting D, suspecta as type of the genus, it will be neces- 
sary to include the bulk of the forms referred by M. Gudade 
to nis previously characterized genus Orthodes, 

Orikodes, Oudnde, was described in the first volume of the 
^ Noctudlites,’ p, 371, no type being indicated; but Gudndc 
selected two of tlie species, 0, Unigrum and 0 curvirena 
(both Brazilian), for illustration. In the de.«cription of the 
sp(»cieB of his second group Gudnde pointed out that 0, cur^ 
virena differed stmcturally from the remainder of the ffcnoa: — 
*‘L’une deciles {Curvirena) a les pnlpes partlcuubtement 
ascendants et allongds.” lie thus restricted the identification 
of his type to 0, t-nigrum^ the first species of his first group. 

In the Museum collection wo have an example of 0, t^ni^ 
grurUf and, as may be seen from the firare in the ^Noc* 
tudlites,’ it has no connexion whatever with the remainder of 
the species, but is in fact far more closely allied to Lcucania ; 
fortunately the remaining sjiccies correspond with D. suspecta 
in size, pattern, coloration, the ascending palpi, simple an- 
teniUB, and heavily tufted anal decorations of the male. 

In bis 'Check-list of Nortli- American Moths’ for 1882 
Grotc rightly reduced the number of M. Gudni^c’s North- 
American species, O9 thodes nimia and candem being sunk as 
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synonyms of 0* eynica^ of which they are in fact slight 
varieties ; 0. injirmay however^ is a Brazilian species^ and 
nmst be expunged from the North-* American fauna, the form 
described by M. Gu6ai4e as var, A being, as he supposed, a 
distinct species. 

In typical OAnfimxa the secondaries of the male are creamy 
white — Ailes inf<6r. d’un blanc-jauuAtre — whereas in tJie 
northern form they arc of the same glossy brownish grey as 
in the female. In the Brazilian insect the inner line of the 
central area of primaries is more oblique and much more 
irregular and the outer lino more distinctly sinuated between 
the nervures ; both of these lines and the edges of the dia* 
coidal spots which they enclose are much less prominent than 
in the northern form; but, as M. Gudnde says, the subter* 
minal line is clearer, at any rate it is so in the female ; the 
marginal spots are vei^ iucfiatinct, and are thus overlooked in 
the original description of the Brazilian form ; but in that of 
var* A the pale zigzag line which shows them up in the 
nortliern form is noted : — Un foston terminal clair trb^- 
marqiiA” I propose to give the North-American species the 
new designation of Dyachoriaia crmulata. 

Four mosely allied Brazilian sfiecies are in the collection, 
all differing more or less in the clothing of the under surface 
of the primaries, the tufting of the anal extremity in tlie 
males, or the ])a^i; one of these is typical O. injirmay a 
second may be O* raboTy but the discoidai spots are bor-* 
dered by a pale lim\ whereas in Gudndie’s type (a female) 
they, were not ; a third 1 am unable to recognize from any of 
the descriptions; it is a male with closed anal claspei*s, 
givbg it the aspect of a female ; the costa of the primaries is 
distinctly archoa towards the base ; the under suriW of these 
wings almost wholly covered wdtli dense rough hair, which 
extends also to the basicostal area of secondaries ; the colora- 
tion and general pattern is that of Dyachoriata arenalakty but 
the ‘‘ orbicular ” spot is rhomboidal, the two outlines of the 
central area are indistinct and much more parallel, and the 

S ie crenulated submarginal line is wanting ; the pectus and 
nora are also much more liaiiy. 1 propose to call tbts 
X>yach>riata lanarta* The fourth species of tne same group is 
Ok 0 urpirena^^ most remarkable msect. in which tht palpi 
are curved upwards like those of a Deltoid and the anal lafta^ 
when folly expanded, are seen to be enormously developed. 
The genus eeems to abound in extnmidinaiy ornamentation ; 
in M« Gudnde says, ** Abaomen noirfttm en 

deatna, garni latdralemeirt de poils<eamds, h Texttdmitd d’uue 
brosse jaunttre,'* which calm deetsrmlion hardly p)repares «>iie 
for the large expanded rose-coloured brushes of the moth* 
Ann* & Uagk Ser« 6. Vol* yh 7 
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IX. — Deacripliona of two new Bpeotea of Scorptane btvu^i 

Iw Emin Pasha from the inlana parts of East Africa, By 

R. 1. Pocock, of the British Muaeam (Nat. Hist.). 

[Plato I. figa 1 and 2.] 

Duthua Eminii^ sp. n. (PI. I. fig. 2.) 

Ck/ottr.-— Trunk ochraceo-fuscous ; keels of tergites and of 
ce}>halothorax black ; the ocular tubercle and the aiitero-latcral 
regions of the cephalothorax infnscato ; a fuscous patch on 
each side of the tergites. Legs and palpi ochraceous beneath, 
the upper surface of humerus and bracnium and anterior sur- 
face of the legs feebly infuscate ; tail oc-liraceous above, the 
inferior keels iiTcgularly blackened ; vesicle clear ochraceous, 
aculeus black in its second half. 

CephaloiJiorax slightly wider than long, its anterior border 
veiy lightly concave ; the anterior keels well developed, 
marked by smooth and rounded granules which anteriorly 
become lost amongst the similar though smaller granules 
which adorn the antero-latcral parts of the cepfaalothorax ; 
ocular tubercle deejdy cleft, very finely granular, the sides of 
it, which arc continuous with the anterior keels, are granular 
in front and behind, smooth in the middle; sides of oephalo* 
thorax beset with larger and smaller granules; running 
obliquely backwards and inwards from tne direction of the 
lateral eyes there are about three subparallcl series of l{trge 
gi'anules ; the posterior keels well developed, granular, short 
and parallel, their anterior ends not connected with tlie very 
feebly developed external median keels and separated by a 
slight interval from the internal median keels, which are 
strong and granular ; the areas defined bv the anterior and by 
the interna! median and posterior keels beset with larger and 
smaller granules. 

ym/ites.— “The first six furnished with threestronglygranular 
keels, which in the posterior half of the body project somewhat 
beyond the margin of the plate ; finely granular throughout 
and funiished in addition between the keels and especially at 
the sides with many coarse granules ; the seventh tergite fur- 
nished like the preceding with fine and coarse granules ; the 
lateral keels well developed, strongly granular, complete 
behind, united in front; the median prominence elongate, 
granular, and subcarinate. 

mostly smooth, sparsely punctured and hairy; 
the first finely granular antero-laterally ; the last more coax^y 
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granular at the sidce^ bearing four keels, the internal keels 
aniooth, abbreviated m front, complete Mkind, the external 
granular and abbreviated in front and behind* 

7hil powerful, parallel-sided, deeply excavated above ; the 
anterior four segments furnished with ten granular keels, but 
the median lateral (supernumerary) keel becoming weaker 
posteriorly, is nearly obsolete on the fourth segment ; the rest 
of the k(*cls oii these segments all well devmopcd, complete 
and evenly granular throughout, the posterior granule only of 
the 8U|>crior keels being the largest of the series and denti- 
form ; the intercarinal spaces finely and closely granular ; the 
upper surface of the first and second segments granular, the 

3 ei* surface of the rest smooth ; fifth segment excavated 
smooth above, with compressea granular sides, the infe- 
rior lateral and median keels evenly granular throughout, the 
space between these keels coarsely and finely gratmlar, the 
granules in the anterior half being arranged on each side in a 
distinct longitudinal series. Vestcle large and inflated, gran- 
ular and hairy below ; aculeua of average form. 

Palpi. — Humerus thickly granular above, granular and 
tubercular in front, minutely granular beneath, hairy, espe- 
cially in front, and furnished with tlie usual granular keels : 
Iracnium granular and granularly coatate above, smooth ana 
subcostatc behind and beneath, granular and granularly 
costate in front ; manus large, rounded, very finely and closely 
granular, hniiy and somew hat deeply punctured, much wider 
than the brachium : dactyli short, not m contact at the base, 
each furnished witii a loW^ the lobe on the movable dactylus 
being smaller than and fitting behind the lobe on the immoV'* 
able dactylus. 

Jjegs granular and carinate ; coxm smooth* 

Peciims long, projecting beyond the fourth coxm, furnished 
with 25 or 26 similar teeth, 

Mtamrments in wt7/f#»e^rea.-— Total length 60; length of 
tail 30, of first segment 3, of second 4, of third 4‘2, of fourth 
6, of fifth 6, of vesicle 8*6 ; width of first segment 4, of third 
4*2, of fifth fin front) 4, (behind) 8, of vesicle 3 ; eephalo- 
iliorax, length 6*6, width 6; length of humerus 4*6; bra- 
cbium* length 6, width 2*2 : manus, width 3*3 ; length of 
" hana-back 4, of movable aactylua 5*7. 

A single male apecimen taken on the south shore of VictcMia 
Kyanza. 

This interesting species belongs to the group of Buikos of 
which Aottsntotta IS a good representative, and appears to lead 
from it to those constituting the subgenus /Vionaroa, of 
which australis is the typo. Thus in the number and arma* 
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litre of the kecU of the tail it closely resembles hottm^MiOj 
but the fifth segment of that organ is much more deeply 
excavated, and its sides are distinctly carinate, though not to 
such an extent as is seen in uustrafur. Moreover, tne manus 
is much larger than in hottentotta and the dactyli much 
shorter ; in the form of these parts it calls to mind tlie male 
of jB. Philippsii^ l^ocock, but with this species it cannot be 
confounded on account of the conformation of its caudal 
segments* 


Scorpio maiorta^ sp. n. (PI. I. fig. 1.) 

Cb/owr. —Trunk above olivaceo-piceous, paler beneath; 
hands with reddish tinge ; vesicle ochraceous ; aculeus black 
in its hinder half. 

Cephalothorax wider behind than long, with its anterior 
border deeply excised in the middle and denticulated at the 
sides ; lateral depressed portions of cephalotliorax finely and 
closely granular ; the area behind the frontal lobes also finely 
gi-nnular, but very sparsely so ; the rest of the upper surface 
Sttjooth, bearing a few scattered setiferous pores ; ocular 
tubercle cleft and situated just behind the middle of the 
cephalothorax* 

Twgitca granular, minutely and closely in front and at the 
sides, much more coarsely and less closely behind ; the first 
six marked with a median smooth keel, the seventh with a 
sparsely granular median prominenoe, and one strongly 
granular keel on each side. 

Sternitea bisulcate in front, wholly smooth, all of them, but 
especially the last, furnished with a few setin^rous pores. 

Tail muck less than four times as long as the ccphalo* 
thorax; the first two segments slightly shorter than the 
cephalothorax ; upper surface of tail almost wholly smooth ; 
the superior and supero-lateral keels distinctly denticulate ; the 
inferior keels on the first and second segments wholly smooth, 
on the third subdenticulate behind ; on the fourth more denticU'^ 
lated than on the third, but less so than on the fifth ; the 
median lateral keel present on the first segment, but much 
abbreviated anteriorly, represented on the second, third, and 
fourth segments by a few ^anules subserially arranged ; the 
fifth segment furnished with seven denticulated keels ; vesicle 
carinate and granular beneath ; the aculeus somewhat abruptly 
carved in its posterior half* 

Palpu — Bumerua smooth on its lower and upper surfaces, 
the latter defined behind and in front by a series of denticles 
and bearing two or three setiferous tubercles, Us antmrioc 



Mir£ice Btrongly dentate ; hraohium aubeostate behindi 
amooth, bat marked with aetiferooa porM } amooth beneath 
and foraiahed with many acdferous pores along the hindw 
margin ; anterior surface finely granular and aparaely denti- 
culate ; tnanut narrow, equalling in width the aujwnor ridge 
of the “ hand-back,” with lightly convex but distinctly den- 
tate and haiiT inner margin, scarcely produced posteriorly; 
the upper sur^e ornamented with a reticulated pattern formed 
by the anastomosis of low smooth ridges ; above the superior 
ndge of the “ hand-back ” the surface is subcostate ; inferior 
surface mostly smooth, coarsely but sparsely granular in 
front, with two smooth keels : daettfU granular, costate and 
hairy ; the movable doctylus slightly longer than the hand. 

Leg», — The femora of the fourth pair feebly granular in 
front ; for the rest the legs are almost entirely smooth and not 
costate ; coxce^ especially of the anterior two pairs, puncturod. 

Peatinea short, prmecting as far as the end of the fourth 
coxm j furnished with fourteen teeth. 

Meaaurementa in milUmetrea. — Total length 100‘6 ; len^h 
of cephalothorax IS, width 15*5 ; length of tail 49, of first 
segment 6*5, of second 7*5, of third 8*2, of fourth 9*5, of fifth 
12, of vesicle 6*5, of aculeus 4*5 ; width of first caudal seg- 
ment 6*5, of fifth 4*5, of vesicle 4*5 ; length of humerus 13*7; 
bnehium, len^h 14*5, width 5*3 ; width of hand 11 ; length 
of “ hand-back ” 10*6^ of movable finger 16*5. 

A single male specimen without spocial locality. 

In the reticulated sculpturing ot the hands this species 
resembles Ho. indieus (Linn.) ; but it is of much more slender 
build, with longer palpi, tliinner hands, and longer tail. In 
the torui of its palpi it approaches the male of tin. Mvipen ; 
but in this species the up^rside of the hand is coarsely granu- 
lar and aubeostate. 


X.-— (7n Ebalia nox, MSm*Edwurd$, By B. 1 . Pooock. 

Mr attention lias iost been called to a passage on p. 316 
tbe lut number of the ‘Joonud of tlte Harioe Bkdogioal 
Aaaooiation,’ in wkiob I regret to see that danon Norman 
baa taken occasion to charge me by implication with la^ of 
ooorteay for not giving what he censidera due acknowledf- 
meat to the naaoe be wmied to the above Ornaiaoean j andatnoe 
aoch an accusation is Iwely to cany weight from au^ a sooton 
and to leave a wrong impression on the min^ of zeaden not 
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at^qnainted with the facts of the case, I shall bo glad to be 
permitted to say a few words on my own behalf to clear away 
any misapprehension that may have arisen. 

When writing a report upon the Crustacea dredged by Mr. 
Green off the south-west coast of Ireland, I was naturally 
desirous of giving a reference to the original description of 
'Ebalta nua — one of the species obtained. That the species 
had been described I did not at first for a moment doubt ; 
for in more than one case I saw it quoted as Ehalia nux^ Nor- 
man, without any insertion of the letters M8. Anyone, I 
think, who will take the trouble to look up ’’ tlie species in 
the ‘ Museum Normanianum,’ in the Brachyura of the * Chal- 
lenger,’ and in the first three of the works mentioned by 
Mr. Bourne in his useful list of the literature of the subject, 
will admit without hesitation that my conclusion was the 
obvious one to an*ivc at ; for in every case it will be noticed 
that amongst several well-known spedes, to each of which is 
affixed its author’s name, Ehalia nux^ Norman, is mentioned 
—just as if this species rested upon as secure a basis as the 
others and had the same right to recocuition. 

Since, however, in none of these places was there a refer- 
ence to the original source of the name, 1 decided, very 
naturallv, to apply to the fountain-head for the information 1 
required. I consequently wrote to Canon Norman asking if 
he could kindlj" help me out of the difficulty ; but since I 
received no reply to this letter, although I retained ray manu- 
script as long as was possible in the expectation of being 
favoured with one, I was obliged to have the pa[)er printed as 
it now stands*. But whilst awaiting an answer from Canon 
Norman I had discovered that Prof. Cams, in his ^ Prodro- 
muB,’ mentions Ebalianuxj Norm., and that he inserts after the 
name the words species nondum desoripta**'^ This was the first 
intimation 1 had that the crab in aucstion had been hitherto 
known by a manuscript name, liaving learnt this, it seems 
to me that, in writing on the species, I adopted the only plan 
that common sense and common courtesy alike suggested, 
I. s. I described the species as new and gave Canon Nor- 
man the credit of it by retaining the name he proposed and 
by subjoining the words ^^jEhalia nux^ Norman, MS.” 
Ilow by thus acting I overstepped the bounds of courtesy 
I confess my inabimv to see. It appears to me that 1 
gave to his species all the acknowledgment Canon Norman 
could possibly expect, and that at the same time 1 represented 
the facts of the case in a perfectly courteous and intelligible 


Ann. & Mrtg. Nat Ilist iv. pp. 425-431 (1889). 
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manner* This being eoi I wae not a little surpriaed to see 
Canon Norman’e comment on tho praiseworthy conduct of 
Messrs* Marion and Milne-Ed wards and the reflection that it 
cast u]K>n my own ; nor, when I thought over the implied 
accusation against me of discourtesy, could I help feeling 
slightly amused as the recollection of my letter passed through 
my mind. But if I were to assume that Canon Norman 
received my letter and had not the — shall I say ? — courtesy to 
answer it, and were to suggest that if my mode of dealing 
with his manuscript name was discourteous his treatment of 
my letter is deserving of a much harsher epithet, 1 think the 
assumption would be very unjust and the suggestion a very 
unmannerly one. I shall consequently make neither, but 
shall conclude that my letter never reached its destination ; 
for seemingly this is the only conclusion that explains to 
Canon Norman’s credit the fact that the sole reply received to 
my private letter was a public, though guaraed, accusation 
of discourtesy. 


XL— On some new Species of African Lycieiiidm in the CoU 
lection of Philip OrowUy^ JSsy. riy Kmilv Marv 
SJhakpk. 


Fam. Lyott&ite. 

Genus Pbbudalktis. 

Pseudaletie trfasciata, sp« n. 

Similar to P. dymenus, Bruco, but differing in the extent 
of the black border on the fore wing, which reaches from the 
costa to the submedian nervure; this black portion of the 
wing is relieved by two white spots, one at the end of the 
discoidal cell, while the second is oval and extends from the 
first discoidal or radial nervule, then slanting slightly down 
to the third median nervule* 

There is a white patch along the inner margin of the fore 
wing, extending a little above the submedian nervure. 

^ Ine hind wing has a broad border of black along the mar* 
gin to the internal nervure, with a broad black bar from the 
end of the costal nervure to the border. 

The underside has this bar distinctly marked, with a second 
black bar from the base of the hind wing to the submedian 
nervure ; there is a third bar which begins from the inner 
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ittArdn knd joins the other two baie» making n Tam bUKik 
patch between the first median nervnre and the anSmedhiiii 
nenrure at the anal angle ; this patch has a little yellow in 
which arc two black spots. 

On the underside of the fore wing there is an additional 
white spot near the apical portion of the wing. 

Exp. 37 millim. 

J/ao. Sierra Leone. 


Genus ZEniTis. 

Zeritm leonina^ sp. n. 

Similar to (\ harnax^ Fabr., but is a much paler yellow, 
with a very broad black border to the hind margin and costal 
margin, and very black at the base of the fore wing. 

I'lio hind wing has no black border, the wing being entirely 
yellow with the exception of black at the base and a black 
streak near the first subcostal iicrvule. There are two deli- 
cate tails. 

The underside of the fore wing is a very pale yellow, 
changing to a pale brown near the apical portion and having 
the hind niargima deep reddish yellow. There is a row of six 
silver sfMds along the inner side of this red marginal border, 
two small silver spots near the base, a silver black and reddish- 
yellow-bordered streak across tl»e wing rather before tlie 
middle, with a shorter similar streak on each side of it (the 
outer one inteiTupted), and a quadrate spot between this 
the marginal scruns of spots, Tlie costal margin is slightly 
touched with reddish yellow. 

The hind wing is more or less suffused with deep reddish 
yellow, with Iwirs and sixits of silver enclosed by veiy fine 
black lines. There is a lai-ge black spot at the anal angle of 
the wing. 

Exp. 28 millim. 

Hah, Sierra Leone. 

Zeritia sp, n. 

The underside resembles that of Z. latiJmbriaiOy but it has 
the ground-colour slightly darker rufous-brown; all the 
markings are silver, with thin black outlines ; there is acorn* 
plete row of spots on a dark hind marginal border. 

Tlie upperside is a deep purplish blue^ with the costa, hind 
margin, and apical portion of the fore wing black. 

The hind wing has some blue in the centic of the wing, 
With a black costa and fringe ; from the first median nervtm 
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to the nnal angle is a patoh of rafoas4nroiiv1i, with two small 
toils^ 

£x^ 23 millim* 

Jiao, Hierra JL«eone. 

ZeriiiB latijimhriata^ sp. u. 

Allied to C. harpax^ Fabr., but differs in the greater extent 
of the reddish yellow on the fore wing, thus making the black 
l)order narrower ; there is a black spot at the end of the die* 
coidal cell. The Imsc of both wings is suffused with black. 

The hind wing has a narrow black lino along the hind 
margin with a groy fringe; the costal portion is black* 
There are two tails, the last being very thieV. 

The underside is paler than in Z.harpax^ with the silver linos 
more marked ; between the two tails on the hind wing is a 
large Pf)ot of silvt'r. 

This may probably turn out to be the female of Z. fallax, 

Exp, 80 millim. 


Genus Aphn^isus, 

ApkncBUB chalyhmin8y sp. n* • 

Nearest to A. orcas, Drur^, but is much smaller and the 
blue not so bright nor so distinctly marked on either of the 
wings. 

The underside is a deep brownish red with »jK)ts of silver 
enclosed in black ; fnmi the end of the discoidal cell below 
the first median nervulc is a silver streak on the fore wing. 

The hind wing is similar to the fore wing, with the excep*. 
tion of two oblique silver lines between the subtnedian and 
internal norvures. 

Exp, 29 millim. 

Hah, Sierra Leone. 

Genus Lycjbn£STH£s. 

LyocBnuthe^ oolim^ ap. n. 

Entirely white^ with the base, costa, apical portion, and 
hind margin of the fore wing light brown ; there is a trana^ 
verse line of brown at the end of the discoidal cell. 

The hind wing has the hind marginal border brown, with 
thiHse angulated lines between the second and first median 
nerVules and one near the anal angle. The fringe on the 
hind wing is white, with three tails at the end of the second 
and first median nervules and submediau nervure. 
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The underside is white, with markings of pale brownish 
yellow over the wings; on the hind wing are two yellow spots 
situated one on the submedian nerrure and the other between 
the second and first median nervuros. 

Kxp. i-IS niillini. 

Hah, Volta River. 


Genus Epitojla. 

Epitola Crowleyi^ sp, n. 

$ . Nearest to E. Dewitzi, Kirby, but larger and with the 
blue of a much deeper colour, having more of a purple tint. 

The blue patch on the fore wing extends a little into the 
disooidal cell, there being no spots of any kind on tlie upper- 
side. 

The hind wing resembles the fore wing in having the large 
blue patch and the black border round the hind margin. 

The underside is different in having no spots near the dis- 
coidal cell of the fore wing ; there is, however, an uneven row 
of white spots near the apical {wrtion of the wing. The 
costal margin has a line of dull metallic golden colour. 

I'lic hind wing has a purple ground relieved by a number 
of white silver streaks and B{)ots. There is a broad stripe of 
silver-white extending for some distance along the costa. 

Exp. £? 50 raillim. 

Ilao, Sierra Leone. 

The female differs considerably from that of E, Dewitzi in 
having only a vciy faint indication of the pale blue patch on 
the fore wing. There are three white spots placed obliquely 
near the apex of the fore wing, a larger spot between the second 
and third median nervules, with a faint blue spot nearly at 
the end of the first median nervule. 

The hind wing has the blue paler, but it is strongly marked 
between the lower radial and the first median nervme, leaving 
the margin and the base of the wing black. 

The underside differs in having the four white spots from 
the costal margin to the discoidal nervules, and another large 
white spot between the second and third median nervules of 
the fore wing. 

The hind wing is entirely silver-white, with the spots and 
streaks of purple-bronze. The silver-white near the costa is 
very large and spreads almost to the subcostal nervure. 

Exp. $ 52 millim. 

/Zoo. Sierra Tjcone. 



Ur. 0* 0« Wateriiouse m nm Afi^can €oh&pkm, 107 


XII . — On 90im Eoftiern Equatorial African Coleoptera eoU 
Ucted hy Emin Poaha^ %oitn l)eBenpiion$ of two new Longi^ 
oorfiia. By CHAHLEft O. Watbbhouse, 

[Plate 1. fig. 8.] 

Thk British Museum lias lately received a series of insects 
from Eastern Africa, collected by Emin Pasha. Among 
them there is a mixture of East- and West- African species, as 
observed in my former paper (Proc. Zool. Soc. Lend. Ib88, 
p. 86) on the Uolcontcra from the same source. Among the 
Longicorns the following may be noticed : — Auophateiha 
Uwtaiory F., Lophoptera aaperulay White, Natal species; 
Xystrocera nigriia^ Serv., Pkryneta obscura^ 01., and Mtveha 
JiecMtff Clievr., West- African species. 

CerambicidsB, 

Ploccrderua Emini^ sp# n, (PI. I. fig, 3,) 

Pioeo-niger, parum nitidus, pube flavo-grisea vosiitus. Epistomo 
sat profunde emurginuto ; anteunU corpore longioribus, artioulo 
basali crasso, rugose, latitudino duplo lon^ore, baai vix angus- 
tato ; thoraoe sat brovi, disco depresso, oblique plioato j elytria 
mfo-pioeis, ba«i, sutura margineque lat<»rali refloxo nigrescentibus, 
ad apicem truncatis, angulo suturali acute spinoso, ongulo extemo 
obtuse augulato. . 

Long. 20 liu. 

This fine species is nearest to P. fucatua. Dej,, but is larger 
and less convex, and differs from that ana all its allies in tbe 
colour of the elytra. The antennae have the basal joint very 
large, not quite twice as long as broad^ witb an obtuse ridge 
in front^ extending to the middle of the joint. The third to 
sixth joints are swollen at the apex, with an acute angular 
projection ; the sweiliug at the apex of the seventh joint is 
less and the angular projection less acute. The thorax has 
the disk much Hatter than in P. fucatua^ clothed with pale 
sandy pubescence ; with a fine longitudinal carina in fronts 
and a nne transverse straight oarinu at the middle (augulated 
in its middle), and a longitudinal smooth space Mhiud the 
middle ; the rest of the surface is marked by some undulating 
more or less oblique pleats. The elytra are loss convex than 
in P. fucataa. very closely and very finely and evenly punc* 
tured, with larger punctures interspersed. The prosternal 
process has its apical portion almost parallel and veiy dis- 
tinctly bitubercuUte, 
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lianiite. 

CeroplsM Bignaia^ Bp. n. 

Niger, breviseime pubescens ; ihorseo disco foveata^pnnctato ; dytris 
fortitor sat orobre punotatis, fascia rafa ante mediam ad snturam 
paullo intemipia oruatis. 

Long. 9| lin. 

Hah. E. Africa. 

This species is very close to (7. asthiopB^ but is relatively 
narrower and has the elytra a little more acuminate at their 
apex. The thorax has a strongly marked, impressed, trans- 
verse line in front of and behind the disk, so that the disk is 
more convex than in C. (nthiom^ somewhat shining, with a 
median impressed line ; the sides of the disk with some rather 
large deep punctures. The elytra are clothed witli short 
pubescence, but the rather coarse and moderately close 
punctuation is nevertheless visible, especially at the base; 
just before the middle there is a bright reel fascia, nearly 
rectilinear posteriorly, but obliquely narrowed anteriorly near 
the suture, where there is a slight interruption. 


XIII. — On the Organization of the Cj/pruUe^ 

By ProL Caul Claus 

Since the publication of Zenker’s well-known Monograph 
(1854), although the number of forms described as species 
and the division of the old Mlillerian genus Cyprie into sub- 

f enera and new genera have advanced considerably, out 
nowledgcof the organization of the freshwater ** Ostraooda 
has made no particular progress. With the exception of my 
little treatise on the developmental histoiy of Cyprie^ pub- 
lished twenty-two years ago, and the reoently issued memoirs 
of some pupils of Weismann^s (Stuhlmann, wortquist) on the 
so-called mucous glands, recognized as an ejaculatory appa- 
ratus, of tlie male Oyprides, we stand essentially on the plat- 
form of Zenker^s Idonograph, and for information on the details 
of organization are compeilea to go to that work^ which, not- 
withstanding the impertect methods of investigation prevalent 
at the time of its publication, furnished many important 
results. Nevertheless it does not come up to the present level 

* Translated the Anxeiger d. kaisorl. Akad. d. Wias. in Wieiii 

March 20, 1800, pp. 1-6. 
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flt onr kno'wledge of the organisation of the ^ostacea, and it 
waa easy to foresee that with the extraordinarily perfected 
methods of recent times, and es^ially the preparation of 
serial sections from haraened and stained objects, numerous 
gaps in our knowledge of these organisms would be filled up 
without much difiiculty. Consequently I only supplied a 
pressing desideratum when 1 again took up the investigation 
of Cypria, The results obtained are briefly summarised 
here. 

1. The nervoua ayatem consists, besides the brain clothed 
with a thick ganglionic covering, of an elongated ventral 
cord containing five pairs of ganglia. The anterior section of 
the brain, representing the prosencephalon of the Arthropod 
brain, gives forth the nerves to the tripartite frontal eye and 
possesses a particularly strong coating of ganglion'Cells, in 
which the centre of projection of the highe.st rank is probably 
to be sought. The mesencephalon gives off the nerves to the 
anterior antennae, into which, however, fibres from the prosen- 
cephalon also enter ; at the sides of the nieteucephalon repre- 
sented by the exceedingly elongated commissures, which only 
unite far above the oesonhagus, the nerves of the second pair 
of antennae originate. The ventral chain of ganglia extends 
throughout the length of the body to the sexual apparatus, 
and in its anterior, bixiador portion passes beneath the pro- 
jecting cariniforra ractoral plate on the side of which the 
tnaxUTas and maxillipeds (second pair of maxillae} originate. 
This section contains the closely approximated ganglia of the 
mandibles, maxillaa, and maxillipMs, the muscles of which 
are supplied by the nerves issuing from them. Beyond the 
floral plate commences the narrower and more elongated 
chvision of tlie ventral cord, the two ganglia of which give off 
the nerves to the pains of legs. At the |) 08 teriur of these 
terminates Uie cell-layer, which quite continuously coats the 
concentrated ventral cord, and the longitudinal fibres of the 
central mass are continued in two long median stems nearly 
touching each other, which ramify among the muscles of the 
abdomen. 

2. The frontal eye, as in all groups of CrusUcesj is tri- 
partite and reoeives fur each of Us three divisions a nerve 
which is rooted in the medimi layer of the prosoncephaloa. 
£afih of the three doeely connected pigmeut<oups is occupied 
by some sixteen to twenty cells, into which the fibres of the 
nerve enter from the outside beneath a nearly spherical 
lens. ^ Thus the eye, like the leusless median eye of the 
Oypridinss and Bhyllopoda (BromeAi^Mw), is an inverse 
cup-eye. J bare found no cuticalar divisions such as oocuf 
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in the form of bacilli on the visual cells of Cyprtdina^ which 
are turned towards the pigment, but within, turned towards 
the pigment, 1 have found a second layer of narrow elongated 
nuclei, which must belong to a special form of cells. The 
rounded nuclei of the nerve-cells arc placed peripherally, 
turned towards the entering nerves and the overlying secre- 
tion-lens, which is clothed by the delicate integument. In 
Notodromits the three divisions of the frontal eye are sejMi- 
rated from each other, and here, as in the Ponielm and Onu^ 
cidicp among the Copepoda, we have an anterior^ ventral, cup- 
shaped eye and two separated lateral eyes, which are easily 
distinguished from the composite lateral eyes. 

3. Endosheleton.^VitmMx the oesophagus, between the 
stomach and the anterior ganglionic mass of the ventral cord, 
in front of the transversely ptaced sinew of the shell-muscle, 
there is a broad, indistinctly bi}>artite, chitinous plate, upon 
W'hlch, in agreement with the endoskeleton of the Phyliopoda 
and other Crustacea, as also with the ao-callcd endostomite of 
tlie Arachnoidea, pairs of muscles for all the limbs of the 
trunk, including tne second pair of antenna?, are attached. 
On its anterior njargin originate numerous muscular thre^ids, 
which pass to the lower wall of the OBSophagus, and two slender, 
long, muscular bundles, which pass through the space between 
the mandibular and maxillary ganglia to the labium. 

4. The alimentary am)aratus commences by a rather nar-» 
row atrium, bounded ny the labrum and labium, into which 
the toothed biting edge of the mandibles enters from the right 
and left. Zenker’s rake-like masticating organs are 
situated at tbe bottom of it, and belong, as a sort of hypo** 
pharynx, to the labium. In the bottom of the atrium beneath 
the labrum commences the buccal intestine, ascending at 
first nearly perpendicularly and then somewhat obliquely 
backwards to the stomach. The shorter anterior part of it 
(oesophagus), which is about equal in length to the atrium , 
ap()€arB to he neai'ly cylindrical, but with a more strongly 
arched ventral wall^ into which tne pair of muscles springing 
from the endoskeleton and acting as dilators enter. More 
numerous and larger muscles pass from the integument of the 
labrum to the flattened dorsal surface of the oesophagus, and 
draw up its veiy thick wall, the convex surface of which 
projects like a valve into the lumen, and thus, in conjunction 
with the dilators of tiie lower oesophageal wall, enlarge the 
lumen^ which is liorseshoe-shaped in transverse section. The 
following larger division of the oesophagus (giza^ard) appears 
to be essenti^ly altered in fortn ; it was described by Zenker 
as a very complicated triturant organ, resembling the* human 
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larynx. It i«, however, by no means as supposed by 
that author, but has its larger, hinder portion united with the 
intestine. Only the smaller, anterior fwrt, embraced laterally 
by |)owerful muscular banus and ventrally attached by mus- 
cular threads to the endoskeletal plate, lies free in front of 
the intestine, and is drawn forward oy a large pair of muscles 
originating at the summit of the labrum and running beneath 
the brain and obliquely over the cesophagus, and backward 
by a second group of muscles acting in the opposite direction. 
This forward and backward displacement, which reminds us 
of the motory mechanism of the gizzard in the Decapods, 
affects only the dorsal wall, the strong convexity of which 
projects into the lumen, beset with rows of pointeef teeth, and 
acts like a rasp against the concave ventral wall, also densely 
armed with jwmts. J t eorrespoiuls with Zenker’s “Keibzeug,” 
while the part described by that author as “ llingknorpm ” 
represents the bottom and the lateral wall of the oesophagus. 
The middle intestine is divided by a deep constriction into two 
sections, of which the anterior surrounds the throat-like 
opening of the gizzard and gives off the two hepato-pancre- 
atic tubes into the interspace of the duplicature of the shell. 
It contains a very deep^ glandular epithelium, and must, as 
the stomach, have the function of digesting albuminous bodies. 
The second, far longer but equally wide section of the intes- 
tinal tube, the chyre-iutostine, appears chiefly to effect the 
absorption of the nutritive materials. No muscular rectal 
section in Zenker’s sense is present ; the anal aperture is a 
narrow ftssure concealed by a valve and placed dorsally from 
the furcal joints. 

5. lit&'etorg organa , — Both the antennal gland and the 
gland of the second pair of maxilite are well developed in 
Cgi^, hut it is the former which is removed into Uie shell- 
cavity and therefore must be characterized as the ahelUgland. 
Its position and form 1 have already represented correctly in 
my niemoir on the development of Ggpria (1868), but without 
tracing the finer structure. It commences above tlie entrance 
of the hepato-pancreatic tube into the cavity of the carapace 
and allows a teriuiual saccule to be distinguished from the 
gland-duct, which is somewhat tortuous, but not folded intd 
convolutions. The cells of the former contain small nuclei 
and arc vety intensely stained by reagents. Excretoiy pro- 
ducts are often dejxMuted in its lumen. The gland-duct con- 
sists only of' a senes of perforated eeile, the nuclei of which are 
of extraordinary size and emit digititbrin branches above and 
below, each representing only a single perforated cell. Tint 
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efferent duct passing towards the anteunee commences near 
the terminal saccule and is ex^edingly difficult to trace. 

The maxillary gland is situatea veutrally to the shell- 
muscle and ap|)cars to consist principally of the terminal 
SRocule divided into several diverticula, from which the 
efferent duct runs into the shaft of the maxilUped (second 
maxilla). Besides these excretory organs, characteristic of 
the Crustacea and representing the nephridia of the Annelida, 
there are two glands in the labrum, and further some very 
large gland-like cells in the basal joints of the limbs, and also 
under the back, and particularly numerous within the cara- 
pace attached to tlie hypodermis of the inner lamella. 

6. Seocual -Like the copulatoiy apparatus of the 

males of Cyirridina and Ilalocypris the complicated penis of 
the Cytherides and Cyprides represents a transformed (8) 
pair oi limbs. But the external sexual parts of the female 
(still erroneously characterised as the mgina)^ which are 
arclied like a capsule, perforated by the sexual aperture, and 
sometimes furnished with leg-like appendages, are also prob- 
ably to be interpreted as the basal joints of a pair of Iiinbs^ 
while the two abdominal apiiendages, which still constantly 
figure as Xianii abdominaies (caudal rami) or as caudal 
spines, as also the so-called postabdomeu of the Cypridime 
and Halocyprides, represent the two furcal joints of the Kuto- 
mostracau bc^dy. 

The long, fissurc-like, sexual ai>erture, which is surrounded 
by a chitinous band, receives the oviduct iu its posterior sec- 
tion, which is susceptible of dilatation by the action of powerful 
muscles ; and tlie oviduct runs with many convolutions by the 
aides of the intestine, and by means of its glandular epithelium 
secretes the Bhell-mcmbranes of the contained ova iu the same 
way as the ovarian tube of the Inseciu. The genital cleft in 
its anterior angle, where it is dilated, surrounus the aperture 
for the reception of the seminal tilameuts, which are ot pecu- 
liar form and enclosed by a chitinous loop. A complicated 
appai'atus follows ou this copuUtory aperture (which is dila<r 
table by a special group of niusclesj, and consists in the first 
place of a saccule formed by a chitinous wall, then of a much 
convoluted glandular tube and a chitinous tube originating 
from the saccule^ leading into the duct of the r}eceptaculam| 
which is spirally twisted like a watch-spring. 
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PROCEEDirirOS OF LEAJIN^EB SOOIETIES. 

OEOLOUICAL SOCIETY. 

March 12, 1800.— J. W. Hulko, Esq., F.R.8., Vico- 
ProHidoni^ iu the Chair, 

The followinp: communications were read : — 

1, “On a CWodiliaii Jaw from the Oxford Clay of Peter- 
borough,” By K, l4ydokkor, Esq., B.A., F.O.S., &o, 

ITic symphysis of Ihoinniidibleof a Thecodont ileptilo obtained by 
Mr. lieeds from the Oxford Clay near Peterborough M'aa described by 
the Author, and ro.iHons wore given for referring it to the ( Vocodilia 
rather than to tluj SaaropU^rjgia. An impi^rfect akull found by 
Mr. J^eed.s in the sumo formniion at Petor)M>rough np)>ears to 
belong fo Ibo sc mo iorm an tho mandible, and shows that tho 
latter cannot be lefeired to MavhimiaaHnis^ 

After reviewing tho whole of the evidoneo, the Author concluded 
that he w^as dealing wdtU a (Vucodilian allied to Me't rfor/i f/nrU us, hni 
forming the tvpt' of a now genus, to which ho gave the name of 
A%c/iodus, adding the specific name of durohrivensis, 

2. “ On two new Si>ocies of Labyrinthodonta/* By R. Lydekker, 
Esq., B.A., F.G.a, &c. 

Tho right romua of the lower jaw of a Labyriiithodont, from the 
Lower Carboniferous of (lilroertoii, near Edinburgh, is regarded q$ 
referable to tho Permian genus Maeromenum, and it is proposed to 
describe it as M, scoticum. 

Another mandible, from the Karoo system of Bouth Africa, is 
referred to the American Permian genus Eryops under the name 
Bo Owmi, 


March 26, 1890.— J, W, llulke, Esq,, Vice- 

President, in tlie Chair. 

The following communications were read ; — 

L “On a now Bpacies of OyphaspU from the Carboniferous 
rocks of yorkshire.^ By Miss Ooigtiou, Cambridge. (Communicated 
by ProfcHSor T. M«K. rtughw, M.A., F.R.8., F.G.S.) 

The Author dMoribeo a fairly perfect head of a TrUobite found in 
tlte Pendloaide limeatono of HuUerhaw, near Craooo, wbiuh ajtpoan 
to belonf to tfao geuna C^phaopi*, though it ditfera from the typical 
ajpeeida of that genua to poeamudiig two pairs of glabellar loboa. Xhe 
eeowifttiw la propoaed for this form. 

Am. S MV' Ser. 6. Vd. n. 
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2« A Xonograph of tbe Bryosoa (Polveo*) of the Hunitenton 
Bed Chalk.** Bj George Robert Vine, Eaq. (Oommunioated 
Prof P. Martin Duncan, F.ILS., F*G.S*) 

The fosails examined occurred on tests of Echinoderms and on 
the BhellR of Tartkratula bipUcata^ T. mpUlata, Oysters, Inceerami, 
Nautili, and Ammonitee. The best of the forms of Diauiopora 
and Piolmcina are found on Inaterami and Ammonites, but the 
most abundant indiriduab are Stamatopora, chiefly on Terehrafula 
hlplieata. Species of Entalophora, Tdmonea, and Ceriopom ” are 
very rare or badly preserved, and Chilostomatous forms arc also 
very rare. 

In the present monograph the Author felt obliged to limit or 
re-define tbe generic terms employed, and proceeded to describe in 
detail the forms which he has examined from tho Hunstanton Red 
Chalk and other Crotaot^ous deposits, indkiding the following new 
forma: — Prolmdna P* uherta, P, grading, var. Jleusif, 

daviformh, P, hunstanto7mi$is, and var. ampliata, P, JtMoni, 
P, gigantopora, P. dihlata, var. caniabrupensi^, Diastopora bunstan-- 
toTunsii, P. fcecunda, D, Jettsoni, and Membranipora gaultina* 


April 16, 1800.-~J. W. Hulke, Esq., F.R.8., Vice- 
President, in the Chair. 

The following comraunioation was read ; — 

“ On Ornithosaurian Remains from the Oxford Clay of North- 
ampton.’* By K. Lydekker, Ksq., B.A., F.O.ft. 

Seven vertebrae, portions of the ilia and isohia, one femur, and the 
distal portion of that of the opposite side, pari of a bone, probablv 
from tho shaft of the tibia, and two undetermined frugments, aU 
associated, indicate the existence in England during tbe OxforA^Glay 
period of the species of Ithamphorhynehm provisionally referred to 
R, Jeaaoni, though not definitely distinguished from P. Otmmingi*, 

Amongst the noticeable features of the specimens are the presenoe 
of (i distinct rilvfaoet at< the lateral border of the inferior surface of 
tho centrum of the cervical vertebrae, proving tbe existeuoe of cer- 
vical ribs, and the character of tbe neural spine of a dorsal vertebra^ 
which strikingly recalls that of a bird. 


May 14, 18^. — Dr. A. Geikie, F.R.S., 

President, in tbe Chair. 

The following oommunioations were read 

1. '‘On some new Mammals from the Red and Noiirioh Crags.** 
By £. T. Newton, Esq,, F.G.8, 

This paper contains descriptions of mammalian remains from the 
English VMwme belonging to eight species, nearly all being new to 
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{be Crags, and lour of them new to seienoe. A remarkable low- 
erowned, but broad, loi^r comaseial tooth the Nondoh Crag of 
Bramerton is referred to the gentui Lutra^ and named epeoido^y 
£. Emm, All the other specimens noticed below are from the 
nodido-bed at the base of the Suffolk Red Crag, and the first 
four of them are iu the possession of Mr. £. C. Moor, of Great 
Bealiogs. A right ramus of a lutrine lower jaw, differing from 
the common Otter in having the hinder fangs of the premolars 
much larger than the front ones, and a^eeiug in this uartioular 
with the Lutra dnbia ot BeBlainville, is referred to the latter 
species. A humerus of a Seal, most nearly resembling that of 
PhocKi vituiwa, but of smaller siase and more slender proportions, is 
called Phocfi Moori, Another Seal’s humerus, having a peouliurly 
triangular shaft, is thought to belong to the Phocanella fninoi* of 
Tan Beneden. A maxiUa with three teeth, evidently belonging to 
the genus Troyomthenum^ but of smaller size than the TrogotMenum 
Cuvierif is believed to reproseni another species, and is named 
T. minor. The ziphioid rostrum in the Ipswich Museum, wbieb 
received from the Rev. H. Canham the MS. imme of Mmph<lon 
Flomrij is for the first time described ; and another rostrum in the 
Museum of Practical Geology, chara(*terized by being very short 
and with a deep boat-iike anterior extremity, is named Metfoplodon 
rntphoitlet. The peculiar species Ailuru$ anylwM^ hitherto known 
only by a piece of a lower jaw with a camassial tooth, is now 
further illustrated bv a fine uppor molar recently presented to the 
Museum of Practical Geolog}^ 

2. On Barrows and Tracks of Invertebrate Animals in Polarozoie 
Rocks, and other Markings,” By 8ir J, William Dawson, LL.D., 

I’.B.s., ms. 

This pc^r, which is illustrated by photographs and drawings, 
indicates some new facts in connexion with the markings pro- 
duced b^ the burrows and tracks of animals and by other causes^ 
B/u9iehmte$ and Oruziana ore regarded, like Olimactic^niteB and 
Prod^nita, as representing probable burrows of Crustaceans and 
Obaitopod worms. SeolUhua eamdenm is shown to be a oylindriral 
burrow, with aocumulations of earthy castings at its mouth. Tl^ 
relation of these burrows to the forms known as Sootolithus, Aiterth 
jphyctis, MonooraUrion, and Atitopolkhon is pointed out. 

Under the new generic name of ^UU<x>rii$$ the Author describes 
certain tubes, composed of shelly and other fragments cemented by 
organic matter, found in the Trenton Bkek^river Limosiono. They 
resemble the burrows or tubes formerly deseribad by the Author 
Arom the Hastings and Quebec Groups, and appoOr td be the tubes 
of worms allied to the recent SaMhrim x but tliey are liable to be 
mistaken for Algm of the genera Pafceopkyms and PuiActrephi^, 

Some large oylindrioal l^es from the Potsdam Banditone are 
deseribod as having been supposed to be trunks of trees ; but tihb 
Author regards t^em as protinbly concretions fonnrd aroutid slender 



Uk 0 Mme now fonning in tho olluviAl iknnd of tike 
lawronoe* t 

Rome curious combiiiatioQff of worm^traoks with ripplo^marko and 
shrinLage-trackj^ are described; os also branching or radiatiaikg 
worm-lraik, ubioh present some resomblonc© to branching Fuooido, 
i'maliy, the Author describ(ft the formatjon of rill-fluarkR on the 
mud banks ol the tidal tstuuriea ot the Bay of Fund}, and indicates 
their identity with 8<>me imprmioiiB in shibe of roeJk which have 
been described as Fucoids under sereral generic names. 


May 21, IbOO.^ Dr. A. (Joikic, F.li.S., 

President, in the Chair. 

The following oommuiiioations were read : — 

1. “On some BeTonian and Silurian Ostracoda fiom North 
America, France, and the Bosphorus/’ Prof. T. Bupert Jones, 
F.11.S., F.O.H. 

Of tho l)e\oniaii specieb herein tiguied and described, hix species 
and one vari< t} (tour being new) iioiu tho dt coTnjM^Ht'd Chert of tho 
Corniferous Limestone ot Ontario County, in tho State of New York, 
and new species from tlio Hamilton Orfuij) of Clarke C'o., Indiana, 
have lieen sent by Jlr, J. M, Clarke, of Albany, N, Y„ a« mentioned 
in the J<>biuary number ot the Quart. Journ. (h*d1. Hoc. p. 14, 
Fiom Eighleen-nnle (’lotk, Lake Kijf. N. Y., there arc two new 
llcvouian species among bpteiinens snppliid hy Dr, Huido (op, cil, 
p. and tuo new PnmtiKv fiom Ihtdford. Altogether five 
genera (Bollut, J. A II., J. A K., Octonaria,, J., IConjchihim^ 

riiich, and llrolna, gen. no\.) are her<b} added to the list of 
“ Hamilton fossils. 

The Devonian Jit' y rich a collected sunn* jears ago by H. Dumont 
at the Bosphoius, and noticed by Dr. Ferd. Romcr in the ^Neues 
Jahrbuch'tor J<s(uL haring lieen kindl} lent hy M. Dewalquo Ibr 
examination, is figured and dobcribcd lu detail. It ajipcars to be 
the same as U. diiitma. Joins, laid} drscrilied from Devonshire. 

Nino new species from Anticosti, in Dr. Hiude’s colkdjon, 
alluded to ubo\e, are lieu* figured and dewnhed. They are from 
Mr. Billings’s “ Auiieosti Group” (Dnisions Jl, 2, 1, and the lowest), 
I’he lowest and Div. 1 aie hotli now regarded as of Lower Silurian 
age, and Divs. 2 and 3 aio either Middle or Cpper Silurian. A 
senes of Silurian Ostracodafiom Canada, submitted b} Mr.Whit eaves, 
F.G.H., and Mr. Ami, I'.G.H., have been examined, and critical notes 
on them arc here given. 

The lower-Silurian BcymJm Guillen^ named and (oinjiared •aifh 
other Species b} M. G, do Troniclm at Nantes in 187/), wlio found 
it at Domfront and ekewbere in Bnltany, is also figured and 
desi ribcd in detail. 
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8< " On » ntw sMoIm «f (hctoSt^ (0< UmSiMmi, Itevi*).” By 
J. W.P»vi»,B«}.,F.GB. 

A description in given of a amal] fossil flsb from the hard chalk 
hi Hdtel in Mount l^ebanon ; it is no^trly related to CoMd;»$^rma* 
but is ftmaller than that species, does not show an o^pri* 
valent of the pod oral spino (unless the jKisterior extension of the 
scapular arcli should bo so considered), and the posterior basal ex- 
tension of the dorsal Hpirio is very different in the two forms. 
Furtln^r, tho dor-^al spine is nearer t»o the occipital region in the 
new form than in armatus^ and i«, compared with the si^e of the 
hsh, a larger tin. 

Tho arrangement of tho tins shown in the speeitnon now described 
is quite different to that of tho Hihiroids(*Sy/n>ric>n//x and PmeMm\ 
and tho great resemblance of the teeth of Voecodnn to those oi tho 
Pycni>dontrt, and tlie cartilaginous elmraoter of the vertobne, indicate 
a relationship with the (tanoids ; but its exact relationship in that 
group niuht remain still problematical. 

The Autlior proposes to name the new form Ooecodns LunUtromL 


June d, A. (loikie, K.ll.S., 

VreMdent, in tlu‘ Chun*. 

Tho PuBsiOKin referred to the sad lo<is which thf‘ Society had 
sustained through the dciith of Mr. Dallas, and read the following 
riMiolutiou, which had he<'n passed by the Council and ordered to be 
cnteri^l upon its Minutes . — 

“ The (Jvmncil desircK to record on its Minuteh an e.xpression 
of its deep regret at the death of the Assist ant -Sc>crotarv, 
Mr. Dallas, which took place on the 2hfh ultimo, and of its 
sense of the loss indicted on the Council and Society by tho 
removal of one who, for tho long jioriod of twenty-two years, 
had done them invaluable seivioe, and who, by his wmiti'fiy, 
kindluiosH, and Uelpfulnosb had eudeorod himself as a jmrBonal 
friend to the Fellows.” 

The following communication was road : — 

‘‘ North-Italian Bryozoa.’’ By A. W. Waters^ Esq., F.G.8. 

Tho Dhilostoraatons Bryozoa dealt with in tho pa]ior arc, for the 
most part, from known Vu:ciiUnoh»oaJiiics,togetber with some from 
two new hKaliticii, --Monle Baldo in tho Voront^se and Bonzo in the 
Tyrol. Eeuss described a number from the Viceiitioe, hut at a time 
when the chief attention was given to the shafg* of the zoarium, and 
the oral aperture, avicularia, undovicz^lU did not receive the attention 
now given to them . The attempt is therefore made to briiy^ our kwow-^ 
ledge of these Imds, which are the richest and most important known 
in the Lower Tertlariea, more nearly up to present ideas, so that 
move exact comparisons may be made lietwoen Tertiary and lixdng 
forms. ^ ‘ ^ 
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Several easea are mentioned in which there ia great dtOrnttce d 
aoarial shape, and also Bome in which there is great range in the 
aooecial oharaoters. 

The discovery of CatenkeUa in these beds is of oonsideraUe 
importance, which is enhanced by one of the species having both 
short beads and longer internodes, 

Forina coronaia and Lepralia 9 jfrinffopara both have a closure, 
formed by a plate with a tubule in the* centre, a structure supposed 
to bo exclusively cliaraoteristic of the Cyolostomata. 

The position of the beds has been established by Buess, BayaUi 
Hebert, and Munier-Chalmas, of Bartonian age, and may therefore 
bo caU^ Eocene, 


MISCELLANEOUS. 

William Swektland Dallas. 

It is with deep regret, which we are sure will be shared by 
our readers, that the name of one who has for so many years 
taken a moat active part in the conducting of this Magazine 
disappears from the titlepage. Our dear friend became one 
of the Editors in 1868 ; but long before this he had rendered 
the greatest service in bringing to the knowledge of British 
Naturalists the most important researches of Foreign investi* 
gators. 

For some time past his health had been failing, and oo the 
29th ot May he passed away, to the sad grief of his family 
and a large circle of friends. WlLUAM FRANCIS. 


Defcription of a new Cotioid Finh, 

By TABi^axoir H. Bsav, Ichthyologist, U, B. Fish Commission. 

On the 27th of September, 1888, the U. 8, Fish Commission 
steamer ' Albatross ’ obtained in Barclay Sound, British Columbia, a 
remarkable little fish whose affinities are with the but 

difiering from all the other members of the family in obaraetets of 
such importance as to necessitate the formation of a new subfamily 
to receive it. The description is given herewith. 


Subfamily Stncuibik jb, 

Votiidat with ventral fins thoracic, but remote from the gill- 
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opetung ftnd ooasistitiff of a mdime&tary spine and sereral rays ; 
with a short and well^aef eloped spinous dorsal^ which is separated 
by a deep notch from the soft portion ; the spines slender ; the 
bmnobial apertures wide and the giU»me]iibrattefreo from the isthmus ; 
gilln 3|» a])paroDtly with no slit behind the last; the pectoral fins 
continuous around the breast, tho rays supported all around by 
actinosts; the genital papilla of males capable of being rooeirod 
into a pit in front of the anal dn. 

SrjTCHiRvs, gen. nor. 

Body slender and moderately elongate, resembling that of 
glops; covered with thin, tough skin. Lateral line armed with 
spiny tubercles. Spiny scales iu a series along the dorsal base, 
lioad Bubconical, with moderately pointed snout. Mouth small, 
very slightly obIi<|no ; tho rami of the mandible a littlo concave 
beneath. JPromaxill arias protractile. Jaws with slender, villiform 
teetb in bands. Teeth on vomer and palatines. Pseudo-branohiao 
present. Oills H), no slit behind the last. GiU-openings wide, ox* 
tending above tho median line, tho membrane free from the isthmus. 
Buborbital connected by a bony stay with the prooperclo, which 
bears a strong bifid spine at its anglo. Pectorals com^etoly united 
around the breast, all tho rays supported by actinosts, the membrane 
free at its margin. Ventrals distant from the gill-opening, the 
pubic bones being remarkably long, the fins diveigiug widely and 
consisting of a rudimentary spine and three rays. Porsol long, the 
spinous portion low, with slender spines, and the soft |>ortioii twice 
as long as the spinous. Attsl long. Caudal moderately elongate, 
its middle rays somewhat produced. 

SgnehiruM QiUif sp. nov. 

B. VI ; D. VIIl-IX, 19-21 ; A, 20 ; V. 1, 8 ; P. 22. 

U. S. National Museum number 41820. 

The eye is about as long as tho snout and | the length of the 
head, which is ^ of the total lengib to caudal base. The depth is 
contained times in the total length. Tho maxilla extends to 
about below the middle of the eyo. The interorbital space is not 
^uite equal to tho length of the eye. There is a pair of strong 
nasal spines. Tho preoperole has a short and very sharp bi^ spine. 
The lateral line contains about 41 spiny tubercles, and most of the 

S imment have a single series of spiny scales along the dorsal base. 

6 pectorals are nearly as long as the head, and extend to about 
bdow the fourth ef the soft dorsal. The ventimls are nearly 
under the middle of the pectorals and their length varies greatly. 
In some specimens they are soarcely ^ as long as the head ; in others 
they are as long as the postorbital part of Gie head. In tomemales 
the anal is i as long as the ventral fin of the same indi^ 
vfdual. ^is papUTa can be received into a pit in front of the anal 
fin. 

The apinotts dorssl begins over the axil of the pectoral ; the 
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length of its base ia a little greater than the poetorbit al part of the 
head. None of its apinea are much longer than the eye. 

The (liHtunco of the auiil origin from the head is about | the 
length of the liead. Tlie raya of the soft do^^sal and the anal oro 
not much longer than the dorsal apinea. 

The caudal la about g as long aa tlie head, and its middle rays 
are sonic what the longest. 

'J'h(* colour in s])irLts is a pale yellowish brown. The sides show 
traces of several small pale blotches, and tlie caudal and pectoral 
have a tew very small dark blotches, those on tbo caudal forming 
inlerniptcd bands. Across the back are faint indications of about 
fiv<* piih‘ cross bands. 

'rh(‘ Hpc'cies is dedicated to T)r. Theodore (lill, in approciution of 
his rcseurelu^s ufcon the mail-cheeked dshcH, 

Three individuals have been takcui us the typos of the spfjciea. 
Tlie largest i« 4d and the amallest JIS milli metres in length. — 
ProentHmj^ National J/cwcuw, vol. xii. No. Advance shtH^t 

communicated by the Author. 

Model of the Brituh Marine AreaP 
By the Eov. Canon Noim^N, M.A., D.C.L., F.K.S., v^c. 

Hikck writing ray notes on the “ Hrilisli Marine Area,’^ which 
apjR'arod in tlie ‘Annals’ for Mas (pj). JkOIl), 1 hjivo learned 
(hut a mod(‘l of sea aronnd the British Islands had been e.vecutcd 
by Mr. James B- Jordan, of the Mineral SUitistics Branch, Homo 
Office, and was in the South KeuMiigton Museum of Science 
and Alt, That model 1 have now hud the pleasure of fleeing. 
It has been carefully and w<j11 exccutx’d, and cannot but prove 
very instructive to those who oxumltie it. At the same time it 
nect'flsarily loaves mmdi to be desired. The executor has un- 
avoidably l)cf*n obUgerl to draw on his imagination in filling in 
mail} details, where no flonndingfl had been taken from M'hich to 
work his model. The moat important place which thus lacks accu- 
racy is the district to the west of the north of Ireland and south of 
Scotland, and tlience to the Rockall Bank. Now Uie hydrographer 
in hi« chilli has not ventured to define the It 100-fathom boundary 
even rouglily at this part; the dotted line which indicates that 
depth stops abruptly opposite Donegal Bay, and no attempt is made 
to trace it furtluT to the north. The modeller could not thus stop, 
and has b(»en obliged to flujiply the dettcieiiey as well as he could. 
It is just in this part that we have one of the most iuteresting 
featun s in the outline of submarine Europe, where a tongue of the 
great abyss approaches nearest to our shores. The exact form of 
this tongue and of the 8lo|)es which surround it should be accurately 
surveyed. Bui while this is the most important distriot which 
awaits oluoidation, it is at the same time much to be wished that 
a far more extousivo series of soundings shoiild be taken in 500 to 
1500 Fathoms all round the western coast. 

May27, im 
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Prelwilmry Aocouni of a iiew AuBtraliaa Peripatus. 

Py Akthuk Dkitby, M.Bc., F.L.8.* 

A few months ago I had fho pleasure of reading boToro the Field 
Naturalists’ Club a short account of a trip to Walhalla t> in which I 
described some of the liand-Planarians met with. As a result of 
this paper one of our memliers, Mr. H. R. Hogg, began to collect 
Plaitarians for me at Macedoii. I requested him to look out also 
for Pirifintus^ and, with a view to so doing, ho carefully examined 
some of my specimens of P. Lew^kartiu Mr. Uogg has not boon 
long in meeting with success in his researches into the oryptozoic 
fauna of Macodon, and a short time ago he kindly brought mo a 
number of beautiful Planarians, all alive, and five spocimons of 
two alivo and thrw in spirits. 

Tho Planuriatis 1 hope to describe at a future date ; the P<}ri- 
patm I jiroposo to deal with in the present communication. 
Although all small, fho s|>ecimens proved of the greatest interest, 
for they undoubtedly belong to a new species. The only 
Australian species of Ptripatus hitherto described is /*. Lenckariii^ 
Hmnger, which ranges through Quoenslaud, New South Woles, and 
Victoria, and for details as to which 1 must refer tho reader to my 
paper in the ‘Proceedings of the Ko;jal Society of Victoria 
The only other Australasian species hitherto known is P, novie- 
zMlandutt Hutton, from New Zealand. Mr. Hogg’s specimens 
differ in important particulars from both these speoios. Tho 
most importaut difTcrence is in the number of pairs of legs, P, 
LBuehartii and P, uov<e^zealandi(it} having each oonstoutly 15 pairs, 
while the new siiecies has only 1 4. The new species dhSers from 
Pl LeftckartH — to which it might be oxi)Ccted to be most nearly 
related — also in tho structure of tho jaws and in tho pattern of the 
skin. The distinctness of the now species may be expressed by 
the statement that it diiTero more from either of the two previously 
known Australasian species thou these do from one another. 

On the present occasion I shall describe only tlie external 
characters, but I hope in due course to be able to give a complete 
anatomical account of both the AostnUlan species. 

Pxauparos htsxoxis §, sp, nov. 

Colour and Martingn^^^a) Dor$al Nitr/aes.-^Tho general 
appearance to the xiaked eye is dark, sermetimes almost black, 
spcoklod with pale orange or yellow. Mieroeoopical examination 
by refleotod light shows that the skiix is, SI usual in the genus, 

♦ Reprinted from the ^Victorian Naturalist,* April 1890. 
t “Zoological Notes on a Trip to Walhalla/* ‘Victorian Naturalist,’ 
Psoemher 1(!^9. 

t “ Observations on the Australiaa Species of iVri)»aftM/’ part 1, Ibro- 
oeedingi Boyal Society of Victoria, July 1889. 

{ limyniiB, distingaished by a mark. 

Ann. ds Mag. N. U%$u 6. Yol, vi. 
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Miaodlantom, 


divided into a vor}^ great numlwr of narrow transverse ridges by 
very fine groove's of u ]>ak yellow colour. Down the mid-dorsal 
lino runs a narrow diuk stripe with a very fine white, or almost 
white, line running do>^n the middle of it as in P. f^euclcaHii, 

The general ground-colour is dark indigo-blue, often almost 
black, and this is cbeckerod by more or less regularly arranged 
patches of pale dull orange or yellow. The ty]ucal arrangement 
of these patches appears to be as follows: — There is a squarish 
patch iuat over the base of each leg, more distinct than any of 
the others. Between the legs of each ])air, in the mid-dorsal lino, 
is a similar patch, interrupted by the median longitudinal stripe 
already mentioned, and separated from the patch over the leg on 
either side by a 8]>ace of about the same width as itself. Tbn» 
there is a transverse row of three patches between the legs of each 
pair, and with Uume rows alternate other rows of only two patches 
each, in such a manner that a kind of chosshoanl pattern is jiro- 
duced. Besides these patches there are on each side of the mid- 
dorsal line several longitudinal rows (the iypietd ntnnlior appears to 
bo four on each side) of more or less regularly arranged dull orange 
or yellow papillfe. Sometimes the chessboard pattern is almost 
obliteraU^d, leaving the longitudinal rows of papilla* scatten^d over 
a nearly uniform dark background. The dorsal surface of the legs 
is dark indigo-hlue, wdth two or three orange oi yellow papilla\ 

{h) Ventral The ground-colour is pale yellowish. 

Over this arc scattered a number of paj>illte, mostly of an indigo- 
blue colour, but some dull orange; the papillm are Brrang(‘d in 
transverse rows, one row on each ridge of skin. The blue papillm 
are numerous along an imaginary line joining the bases of 
the legs of each side. In the mid-ventral lino, between the legs of 
each pair except the last, is an unusually pale area of skin, devoid 
of papillfic, and sometimes presenting clear indications of a longi- 
tudinal slit-liko aperture in its centre. I have described similar 
pale areas in I\ IjcmkariU^ and cannot help thinking that they 
must have some important morphological signifioance. I hope to 
find out later on, when working out the anatomy, what this digni- 
cance may be. 

(c) The Ante mar , — ^Those are of a dark indigo-blue colour. 

I have attempted above to describe the characteristic pattern of 
the skin as deduced from five s|»ocimens, but it must be remembered 
that considerable individual variations are sure to occur, though 
probably, as in P. Leackariii^ all the variations will be found to bo 
readily derivable from a typical pattern. This typical pattern is 
quite different in the two Austrahan sj^ecies, as will be seen on 
comparing my descriptions of P. Leackartii (he, cii,), 

Sizi , — The five specimens at present to hand are all very small, 
the largest being only about eleven millimetres in length (excluding 
thi* antenna*), and one millimetre in greatest breadth, after pre- 
servation in spirits. 

Legs , — Those are fourteen in number on each side of the body. 
They have three spinous pads on the ventral surface, as described 
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by Sedgwick^ for the other Australian speoies. The feot closely 
a^reo with those of P. novr^^zfulamhcp^ as figured by Sedgwick {he, 
clt\ being provided with a dorso-modinn papilla above tho claws 
and a lateral one on ea(di side. 

Jaws, — llie outer blado of the jaw is siniplc, os in P, noine-' 
zealatulhr, and not provided wdth an accessory tooth as in P 
Lenckartu. 

Qenml Aperiare , — Tlie genital aiJorturo is situated between the 
legs of the bist pair. In some Bpecimeiis it is a very prominent 
w^hite papilla ; these are probably females. The other specimens, 
in which it is less prominent, may be }onng females or males, but 
1 have found no white papilla on the base of tlie last leg, such as 
exists in the males of P, LenekaeiU, 

Jhhitai. — Maecdon, Victoria. In and upon rotten wood. 


On thr CompOHiid Kpeg of Arthroj>och, 

‘StudioB from the liiologioal Laboratory of Johns Uopkins Vni- 
versily,^ vol. iv. no. 0, contains a pajicr ‘‘On the Morphologj^ of the 
ComiKJund H)C8 of Arthropods,’’ by Mr. 8ho Watase, which is of 
interest owing to its bearing on the origin of the comjiound eych of 
insects. 

Tho principal subject of tho paper ifl the eye of Lmulu$ ; but 
typos of the tlireo great groups of Arthropods— Insocta, Crustacea, 
and Arachnids — were studied, and tho results aro included in the 
goiieralizations at the dose of tho paper, 

Tho primitive typo of tho ommaiidiunn, or visual unit, is traced 
into a simple open ectodermic pit, from which he bdieves tho com- 
pound eyes of Arthrojiods to have developed by a vegetative rejio- 
tition of Similar structures, not unlike what is supposed to have 
taken place in the formation of certain compound organs in other 
animals, sudi as the kidney in Vertebrates or the respiratory organs 
in Lamolhbranchs. 

Taking tho number of facets as given by Lubbock, tho compound 
eye of the houso-fly (Mmea) would represent about 4000 invagina^ 
tions of the skin, and of the dragon-fly {JEschm) about 20,000, 
while an ocellus would represent a single fut. 

In an appendix the compound eye of tho starfish is briefly con- 
sidered, and is found to be morphologically strikingly similar to that 
of an Arthropod. Bix lithographic plates accompany the pa|)er and 
admirably illustrate the author’s studios. — In$ert Life^ vol. ii. no. 10 , 
April 1800, p* 2m. 

* f Monograph of the Species and Distribution of tho Genus Per^im 
(Ouildingj, Quarterly Journal of Microscopical Science, April l88b. 



m 


Miscellaneous^ 


Variations in Bulixniis exilis. 

Dr. Benjamin Sharp called atiention to two rurieties of Bitlimus 
exilis which ho had found on tho islands of Guadeloupe and Dominica* 
One variety was characterized by broad dark brown bands which 
run parallel with the coil of the shell, while tho other was peculiar 
in i> 088 e 88 ing small uud very faint bands, which in many spooi- 
mons wore entirelv absent. The banded variety was found to be 
common in Guadeloupe, while the bandless one was rare. In 
Dominica, which is separated from Guadeloupe by a channel of only 
twont} -three miles, the banded variety was very rare, while the 
light or bandless one was comparatively common, altliongh indi- 
viduals wore by no means so common in Dominica os m Guadeloupe. 
He spoke of tho probable cause of the variation, and suggested that 
It was duo to Home onvironmonhil action. Tho island of Dominioa 
being wlioUy of volcanic origin would produce a different kind of 
food from the Grande Terro portion of GuadelouiKs, which in forma- 
tion is purely coral. It won on this portion of Guadeloupe that the 
specimens of JB. exilU were collected. It is known that Dominioa 
has many species and some genera of plants that arc peculiar to tho 
island, and this difference of food may in some way account lor tho 
diderencos in this B][>ecie8 of land-snaiL Dr. Hharp said that it is 
probable that tho dearth of land-shells on the volcamc islands and 
their comparative plenty on tho coral and continental islands of tho 
Caribbean group is due to the absence of carbonate of lime in the 
former and its presence in the latter. 

llemarks on the Exuvlm of Hmlces. 

Dr. Benjamin Sharp farther spoke on the exuvioe of two snakes, 
which were shed in the laboratory of tho Aoadomy two days pre- 
viously. These snakes, Eutaruxm siriaUs^ B. & 0., had been pre- 
sented to tho Academy on tho li^th of Jlarcb, 1890, and had been 
caxiiurod the day before in Now Jewoy. Tho whole prooeais of 
shedding the skin had been observed. One of the snakes was in the 
water when first scon, and, coming out upon the sod, it shrugged 
and Kbook itself for a momont ; then, getting between tho glass of 
tho vivarium and the box containing the earth, tho skin parted at 
the jaws and the animal crawled out, leaving the exuvia. The 
cerebral portion being fixed, the animal passed through the opening, 
HO that tho discarded skin, as is always the ease, was turned wrong 
side out. One of the specimens was interesting as it was entirely 
perfect, without the slightest rent and not a scale missing. The 
other was perfect, but there was a considerable rent on each side of 
the jaw. The operation took less than one minute. The snake was 
Htartled abouf^ the middle of the process. It crawled away from the 
exuvia very rapidly.— iVoc. Acorf. JNaU Sci. Philad., April 15, 1890, 
pp, 1 18 and 149. 
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XIV,-— lncontti9ienc{09 of Uiilitartanum the Esdueive 
Theory ^ Organic Evolution* By Rev* John T, 
Ouucic ♦. 

Natural Selection an Exclusive Theory with some Biologists, 

In a previous article entitled Diverffcrit Evolution and the 
I^rwinian Theory ” t I dwelt chiefly on the need of a bio- 
siomic theory that should explain polytypic as well as mono* 
l^ic evolution. One of the chief aenciencies in Darwin’s 
discusBion of the * Origin of Species ’ is that he does not 
distingutsh with sufficient clearness the conditions that are 
newmuTjr for the transformation of an original species into a 
new speciesi when the former disappears in the process^ leaving 
the latter to occut^ its places and tne conditions that are neoes* 
sapr for the production of two or more species from one 
original species. In this paper it may be instructive to 
examme a vigorous attempt that has been made so to expottud 
the theory of natural selection (which Darwip considered as 
inadequate to cover all the forms of monotypio evolution), 
that it shatt serve as the full eacplanatton of both monotygm 
attd fkoljrtypie evolution in all or|^isms lower than mam 

^ note the ^ Aknerfcan Journal of Adsnesj Infy IBQO, up* I4I4. 
t Jotm* 6ei. yd, nxida. ne. U-SUi Ana, It Mag, Nat, Hist 
aSa 6. yol. v* u* 166. 
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confining our attention to Mr. ySTallaoe^s very interesting and 
suggestive volume on ^ Darwinism * we shall be better able to 
judge of the possibility of producing a self-consistent theory 
on this basis ; but we shoula bear in mind that the same view 
is maintained l^many naturalists, and that parallel statements 
abound in their writings. Mr. Wallace's volume not only 
embodies the mature reflections of one of the joiiit authors of 
the theory of natural selection, but it fairly represents that 
phase of biological theory which considers diversity of natural 
selection through exposure to dififerent environm<mt8 the only 
cause of divergence. The following passage will show the 
exclusive nature of his theory : — “ A great body of facts on 
the one hand and some weighty arguments on the other alike 
prove that specific characters nave been and could only have 
teen develojMjd and fixed by natural selection because of their 
utility. We may admit that among the great number of 
variations und sports which continually arise many are alto- 
gether useless without being hurtful ; but no cause or influ- 
ence has been adduced adequate to render such characters 
fixed and constant throughout the vast number of individuals 
which constitute any of the more dominant species ” (‘ Dar- 
winism,^ p. 142). 'Iliis is in strong contrast with the follow- 
ing passage from the close of the Iritroduction of the sixth 
edition of the ‘ Origin of Sjiccies,’ which is the last one that 
received the revision of the author I am fully convinced 
that species are not immutable, but those belonging to what 
are called the same genera arc lineal descendants of some 
other and generally extinct species, in the same maimer as 
the acknowledged varieties ox any one species are the descen- 
dants of that species. Furthermore 1 am convinced that 
Natural Selection has been the most important, but not the 
exclusive, means ot modification.’^ On page 421 of the same 
edition Darwin calls attention to the fact that this passaM 
has lM*en placed in a most conspicuous position ” in the 
diiferent editions of his work, and complains of the writers 
who misrepresent his conclusions on this point, 

Faciif that are neglected or denied^ 

Though Darwin maintains tliat besides the inherited efiects 
of use and disuse and tlie direct action of the external con- 
ditions there are other forms of variation leading to permanent 
modifications of structure independently of natural selection 
C Origin of Species,’ 6th London ed. p. 421), he does not 
attempt to explain how these divergences arise. Neither 
Darviin nor Wallace appears to have observed that, as in 
domestication, the isolated breeding of other than average 
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forms^ in whatever way it w secured, is the one necessary 
and always effective causoof divergence, so, in nature, wherever 
there arises the isolate breeding of other than average 
form^ there divergence will be produced ; or tiiat, as exposure 
to different environments is only one of the causes that lead 
isolated bands of men to desire and select different types of 
variation in the same species of animal, so exposure of wild 
species to diffiTent environmenta is only one of several classes 
of causes that may subject isolated portions of one of these 
species to different forms of selection, producing divergence ; 
or, again, that as differences in the uses to which men put an 
animal arc not necessarily useful differences, so the differences 
in the uses which isolated portions of a species make of the 
environment, tliough they produce diversity of natural aelec- 
tion, leading to permanent divergence, are not necessarily 
useful differences. These, with other allied doctrines, which 
were presented in my paper on ‘^Divergent Evolution through 
Cumulative Segregation,” have received adverse criticism 
from Mr. Wallace in the work mentioned above. He says 

In Mr. Gulick’s last paper (Journ. of Linn. Soc., Zoology, 
vol. XX. pp. 189-274) he discusses the various forms of 
isolation above referred to under no less than thirty-eight 
different divisions, with an elaborate terminology, and he 
argues that these will frequently bring about divergent evolu- 
tion without any change in the environment or any action 
of natural selection. The discussion of the problem here 
given will, I believe, sufficiently expose the fallacy of his 
contention ; but his illustrations of the varied and often recon- 
dite modes by which practical isolation may be brought 
about may help to remove one of the popular difficulties in 
the wa^ of the action of natural selection in the origination 
of species ” (note on p. 1601. 

In this passage Mr, Wallace seems to take issue with each 
and all of m;^ propositions ; but after a careful study of his 
whole discussion one cannot but be in doubt whether he fully 
dissents from any of them. This uncertainty arises either 
from his failing to recognize distinctions which I have made, 
or from ambiguities and inoonsistencios in his own statements. 

Eatmding the meaning Natural Selection doe$ 
not save me Theorg^ 

He renresonts me as contending that divergent groups are 
frequently found in which the action of natural selection is 
wanting. He here fails to distinguish between the absence of 
diversity in the action of natural selection and the absence of 

10 ^ 
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any action of Ihe aame principle. I have never maintained 
that any specica can long escape the action of natural eeleo* 
tion ; but T have that natural eelcction cannot produce trana- 
formation of a race unless it secures the propagation of other 
than average forms of that race ; that it cannot be a cause of 
divergence unless to this condition is added the independent 
generation («• e. isolation) of groups that are Sttbjc*cted to some 
diversity in its action ; and that, in isolated groups, some of 
the divergent characters may be due to other causes of trans- 
formation. In the passage I have quoted from p. 142 ho 
expresses great confidence in the proof that all specific charac- 
ters are developed and fixed by natural selection ; but in the 
discussion that follows concerning the influence of natural 
selection claims as belonging to this principle sets of iiiflu- 
rnees which are usually included under sexual selection and 
which he cannot regard as due to the reactions between the 
species and its environment (see ^ Darwinism,’ pp. 282-285), 
and even then it is found too narrow to cover all the facts of 
specific divergence ; for when he comes to consider the origin 
and development of accessory plumes he has to abandon the 
theory to which he has clung through the greater part of the 
book. Speaking of the enormously lengthened plumes of the 
bird of paradise and of the peacock,” he says, on page 293, 
The fact that they have lieen developed to so great an extent 
in a few sjiecies is an indication of such perfect adaptation to 
the conditions of existence, such complete success in the battle 
of life, that there is, in the adult male at all events, a aurphs 
of sfrevgfJij vit and growth^poivety which is able to easpand 
itself in this way without injury^ That such is the case is 
shown by the great abundance of most of the species which 
possess these %vonderful superfluities of plumage. * , . Why^ 
in allied sfteciesy the development of accessory plumee has taken 
different forms^ we are unable to say. except that it may he due 
to that individual imriability whicli has served as the startings 
point for so mucli of what seems to us to bo strange in form 
or fantastic in colour, both in the animal and vegetable world.” 
(The italics are mine.) According to the theoty he has else- 
where maintained, theee superfluities of form andf colour w'hich 
are not controlled by natural selection should present a series 
of inconstant varieties mingled together, not a distinct segre- 
gation of forms ” (p. j but in this passam he teaches 
that they have assumed different forms in alliea species. On 
p. 141 he maintains that characters which are neither bene- 
ficial nor injurious are from their very nature unstable and 
cannot become specific, while here he offers a suggestion as 
to how they have become specific. There is, then, a probimn 
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that preaaes for aoIutioD^ namely the explanation of perma* 
nent divergence in characters that are useless without being 
hurtful (p. 142), unless he considers liis suggestion that it 
may be aue to individual variability ” an adequate explana- 
tion ; and I presume he docs not. On page 142 he says of 
characters lliat are “ useless without being hurtful.’^ “ No 
cause or influence has been adduced adequate to render such 
characters fixed and constant ; ** but in speaking of the 
delicate tints of spring foliage and the intense hues of 
autumn’* ho says, colours they arc unadaptive and 
apj>ear to have no more relation to the woll-bcing of the 
plants themselves than do the colours of gems and minerals. 
We may also include in the same category those algss and 
fungi which have bright colours — the rea snow of the Arctic 
regions, the red, green, or purple seaweeds, the brilliant 
scarlet, yellow, white, or black Agai-ica, and other fungi. All 
these colours arc probably the direct results of chemical com- 
position or molecular structure, and being thus normal products 
of the vegetable organism need no S{>ecial explanation from 
our present point of view ; and the same remark will apply 
to the varied tints of the bark of trunks, branches, and twigs, 
which arc often of various shades of brown and green, or even 
vivid reds or yellows ** (p. 302). lie here seems to admit 
that instead of useless specific characters being unknown they 
are so common and so easily explained by the choinical 
constitution of the organism that they claim no special 
attention. 


Inconsistemy in exUnding the meaning of KfivitoutnenL 

If Mr. Wallace accepts the definition of natural selection 
wdiioh makes it the survival of those members of a species 
which are best fitted to its environment (and this is the scope 
he seems to assign to it in the earlier half of Chapter V., where 
the matter is under special discussion) , then he ought to admit 
that changes in a species produced by the action of the mem- 
bers of the species on eacn other although they are adaptive 
are not due to natural selection. ' If, on me other band^ natu- 
ral selection is made to include the actions and reactions of 
the species on itself (and this he does on pages 282*-285), then 
certainly be ought to admit that there may be changes in the 
action of natural selection without any change in the relations 
of the species to the environment. One way to escape this 
dilemma is to extend the definition of the environment, so as 
to include evciy influence that affects the species, whether it 
is within the species or external to it ; but this reduces his 
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doctrine that without change in the environment there is no 
change in the organiam to the fruitleas truiam that without 
fiomc cause there is no change in the organism. An example 
of Mr. 'U'^allace's extending the meaning of the environment 
so as to include the action of the Tneml)ers of a species on each 
other is found on page 149. After mentioning several argu- 
ments intended to show the imposHibility that isolated portions 
of a species should diverge while exposed to the same, environ- 
ment, he remarks, Tt is impossible that the environment of 
the isolated portion can be exactly like that of the bulk of the 
species. Tt cannot be so physically, since no two separated 
areas can be exactly alike in climate and soil ; and, even if 
they are the same, the gcograrihical features, size, contour, and 
relation to winds, seas, and rivers would certainly difibr. 
Biologically the differences are sure to be considerable. The 
isolated j)orlion of a spoclos will almost always be in a much 
smaller area than that occupied by the species as a whole, hence 
it is at once tn a different position as reyards its own ktnd^** 
He then enumerates several differences in the biological 
environment that are liable to occur ; but the point I wish 
now to note is that he mentions as one of the uifferences in 
the environment the different position as regards its own 
Hiis is exactly the difference which, in so far as it is 
the prevention of intercrossing and the cor^sequent unification 
of endowments and hahits, constitutes isolation ; and unleas he 
is able to show that this diffc^rence is incapable of producing ^ 
any divergence, his contention is unsnstained. But he here 
yields tlie point at issue bv mentioning this amongst the 
effective differences. ITie only way to escape the force of his 
concession is to claim, as he virtually does here, that isola- 
tion, being the separation of the isolated fragment from the 
influence of the original stock, is in itself a difference in 
the environment. jBy taking this position, however^ he 
involves himself in another contradiction, for, if isolation is a 
difference in tlie environment, why does he deny that it has a 
direct influence in producing change in the organism ? 


Diversity of Natural Beleetion during ejcposure to the 
same EnvironmenL 

Another discrepancy in Mr. Wallace’s theory is that, While 
he rightly assigns gi'cat importance to diversity of natural 
selection arising from divergent habits in appropriating the 
resources of the same environment, exhibited by di&rout 
swjtions of the same species occupying the same area, he 
neveilhcless insists that the representatives of a species, iso- 
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lated in different areas of the same environmenti will be 
necessarily subjected to the same induences from natural 
selection^ and will inevitably maintain the same characters 
andy of course^ the same habits. That lie believes divergent 
habits may arise, when the divergent groups are occupying 
the same area^ and arc prevented from crossing simply by the 
divergence of habits, will be seen by the case of the varieties 
of wolves mentioned on p. 105 and by some of the cases 
mentioned on jm. 108 and 117; also uy the statement, on 
p. 119, that when one portion of a terrestrial species takes 
to a more arboreal or a more aquatic mode of life the change 
of habits itself leads to the isolation of each portion,*’ and by 
a similar statement at the bottom of p. 145. That be believes 
there can be no change cither of liabits or structure when 
portions of the same species are isolated in different areas 
under the same environment appears from the statement on 
p. 149 that If the average characters of the species are the 
cxpiession of its exact adaptation to its whole environment, 
then, given a precisely similar environment, and the isolatecl 
portion will inevitably be brought back to the same average of 
characters.” And this he maintains will be the case even if 
we admit that, when one portion of a species is separated 
from the rest, there will necessarily be a slight difference in 
the average character of the two i>ortions.” 


Docs the difference in the Environment increase 
with each successive Mile t 

If the divergences presented by the Sandwich-Island land- 
molluscs arc wholly due to exposure to different environments, 
as Mr. Wallace argues on pages 147-150, then there must be 
completely occult influences in the environment that vary pro« 
giessively with each successive mile. I’his is so violent an 
assumption that it throws doubt on any theory tliat requires 
such support. Of all the suggestions made by Mr. Wallace 
concerning possible and inevitable differences in the environ- 
ments presented in the succeisive valleys, it seems to me not 
one meets the requirements of tlie case or throws any light on 
the subject. The one suggestion which is quite appTioable 
as an explanation is the one already quoted, that the isolated 

f ortion is at once in a different position as regards its own 
ind.” ITiis is, I believe, a most ^tent difforenoe, which (« 
Ur. Witllaoe’s laogtuige eeeins to indicate) is directly uitro> 
dneed by illation, and (adliering to the meaning usually 
given to environment) is not at all due to difiereuoe in tlie 
environments presentM in the different areas. 
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VnatahU AdjmtmmiB diBturbed hy Isolations 

There is a sentence in another chapter of Mr. Wallace's 
book hich attributes to isolation (though without recoguiaing 
the important results that must follow) just that kind of 
influence in introducing a certain class of physiological diver- 
gences, which I claim for it in introducing not only physio- 
logical, hut also psychological and morphological divergences^ 
I claim that there is in many species more or less variation 
with unstable adjustment in the habits which determine what 
forms of fo(>d it shall appropriate, and that, when a few indi- 
viduals of such a species (the offspring perhaps of a single 
female) are isolated, this adjustment is often so disturbed by 
the failure of the few individuals to completely represent the 
average character of the sp(*cies and by their being freed from 
competition and wide interbreeding with those of their own 
kina that divergent hahits of feeding are formed. 1 further 
claim that for the production of this result it is not at all 
necessary that the environments presented in the isolated 
districts should differ in any respect* Indeed, if all but one 
pair of a variable s]H*cies should be destroyed, the descendants 
of tliat pair, remaining in the same area and under the same 
environment, would probably differ more or less from tli6 
original stock. Those that breed together must have habits 
that enable them to do so ; and the offspring of those that 
inlerbieed widely will for the most part inherit the powers 
and habits that enabled their ancestors to interbreed widely : 
but if the ofispriiig of a single family are carried to an isolated 
area presenting the same environment, there will be nothing 
to ensure the perpetuation of exactly the original powers and 
habits, unless the power of heredity is such that each pair is 
sure to tiansmit the complete average character of the whole 
species ; and this is not the condition of all species that pair^ 
it of any* Within the limits of each freely interbreemng 

I iortion of a species a mutual harmony ana adjustment 
labitB is preserved^ because it is the condition of propagatiou 
within those limits ; but between portions that are prevented 
from interbreeding there is nothing but heredity to prevent 
divergence in the kinds of adjustment ; and in variable weoies 
the probability is that divergence will in time show itself mo)^ 
or less distinctly* Though Mr. Wallace considers this reason- 
ing fallacious when applied to divergence in habits, he uses 
an exactly parallel reasoning in the portion of the following 
passage which I designate by italics : — It appears as ifjsr^ 
tihty dtpmdtd on suck a delicate adjustment of the and 
female elements to each other ihat^ unless constantly kept tyi by 
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iht pT^ermUon of the most fertile indimduaU^ eterilitp ie 

alwfxj/e liahle to ariee So lonp as a epeciee remaim 

undivided and in occupation of a c^nitnuoue area iu fertility 
ie kepi up by natural eeUction y hut the moment it heoomee 
separated j either by geographical or selective isolation ^ or by 
diversity of station or of habits^ while eadt portion must he 
kept Jertile inttjr se, there is nothing to prevent infertility 
arising between the two separated portions. As the two por* 
tioiis will necessarily exist under somewhat different conditions 
of life, and will usually have acquired some diversity of form 
and colour^both which circumstances we know to be either the 
cause of infertility or to be correlated with it~the fact of some 
degree of jnf<‘rtility usually appearing between closely allied 
but locally or physiologically segregated species is exactly 
what we should expect ” (pp. 184-185) . Notwithstanding this 
statement he does not seem to have grasped the idea that in 
the geographically isolated portions as well as in the others 
the “ different conditions of life ’’ of which he s(>eak8 may be 
the diffoient lelations to the environment into which the 
separated {)Oition8 ore brought by their divergent habits, with- 
out any leference to inevitable differences in the siae and con- 
tours of the different areas, or in any other featuies of the 
environments, and that the divei^nce in the habits may be 
directly due to the picvcntion of interbreeding between sepa- 
rated portions whicii inevitably differ in average character, 
especially if they are very Bmall ])ortiona. 


Isolated portions differ in varying degrees the 

average character of the Species^ 

The italicised portion of the passage last quoted attributeli 
to isolation, in stronger language than 1 should be willing to 
use, a direct influence in producing divergence in the adjust- 
ments on which fertility in the different portions of the species 
depends. 1 should prefer to say that in some species the 
adjustments on which fertility depends arc so delicate that 
adjustments producing perfect fertility within one iutergene** 
ming j>ortion of the species will not produce fertility in 
another portion that has been long isolated. 1 do not make 
my statements so sweeping as his concerning the divergent 
influence of isolation on any one class of characters, but 1 
include all classes of inheritable chaiacters, in sexually pro- 
ducing mganismi^ as coming under its influence* 1 also insist 
riiat the direct influence of isolation in producing divergence 
is in pi^oportion to the degree of segi^egation, which varies 
immensely in different forms of isolation which are equally 
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complete as preventives of intereroasing* A verr stable and 
homogeneous species may be dividend by geological subsidence 
into two large sections, each represented by a vast number of 
individuals. In such a case the difference in the average 
character, and consequently the degree of segregation, of the 
two sections will be infinitesimally small, and the influence of 
the isolation thus produced will chiefly consist in its preserving 
in the different sections any diversities that may arise in the 
effects of natural selection or of other principles of transfor- 
mation, The isolation between the land-animals of Ireland 
and Britain^ which Mr. Wallace cites as adverse to my theory, 
is of this kind. Again, there may be transportation and iso- 
lation of very small fragments of a very variable species. In 
such a case separation may involve a degree of segregation 
that from the first produces perceptible divergence. Again, 
the process by which the isolation is produced may l>c in 
itself segregative, in that it brings together those endowed in 
some special way, causing them to l>rc(Ml together and pre- 
venting them from breeding with others. Tnis is especially 
the case with Sexual, Social, and Prepotential Segregation, 
and in some degree with Inaustrial Segregation. Isolation 
thus produced is in its very nature segregative, and would 
result in divergence if diversity of natural selection did not 
arise in the different sections of the species. Segregation with 
divergence may also be produced by natural selection or some 
other principle of transformation cooperating with some form 
of isolation that of itself is not perceptibly segregative. As 
segregation of other than average tbrras always produces 
divergence, and without it there is no divergence, i claim that 
it is the fundamental principle of divergent or polytypic 
evolution. Natural selection, which is the exclusive propa- 
gation of those better adapted to the environment, when it 
results in the preservation of otlier than average forms, pro- 
duces confluent or monotypic evolution ; but it is never the 
cause of divergence, except when cooperating with some 
principle of isolation in such a way that the two principles 
produce segregation. Failure to recognize these distinctions 
prevents Mr. Wallace from understanding my theoiy, and 
leads him to represent me as claiming for isolation all that 1 
claim for segregation. 


IncompatihiHim ari$e during PoBiitve Segregation. 

On pages 172-186 Mr. Wallace maintains that Natural 
seh'ctioii is, in some probable cases at all events, able to accu- 
mulate variations in infertility between incipient species 
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^ 174) ; but Ins reasoning does not seem to me conclusive* 
Even if we grant that the increase of this character occurs by 
the steps which he describes, it is not a process of accumula^ 
tion by natural selection* In order to be a means of cumula- 
tive modification of varieties, races, orspecies, selection, whether 
artificial or adaptational, must preserve certain forms of an 
intergencrating stock, to the exclusion of other forms of the 
same stock. Progressive change in the size of the occupants 
of a poultry-yard may be secured by raising only bantams the 
first, only common fowls the secona. and only Sliaughai fowls 
the third year : but this is not the form of sulcctioii that has 
produced the different races of fowls. So in nature rats may 
(hive out and supplant mice; but this kind of selection 
modifies neither rats nor mice. On the other hand, if certain 
variations of mice prevail over others through their 8U)>orior 
success in escaping their pursuers, then modification begins. 
Now, turning to j). 175, we find that in tlie illustrative case 
introduced by Mr, Wallace the commencement of infertility 
l>etwcen the incipient species is in relations to each other of 
‘ two poitions of a species that are locally segregated from the 
j’cst of the sfjccics, and partially segregated from each other 
by different inodes of life. These two local varieties, by the 
terms of his supposition, bidng better adapted to the environ- 
ment than the freely interbreeding forms in other parts of the 
general area, increase till they Bup{dant these original forms. 
Then, in some limited jiortion of the general area, there arise 
two still more divergent fornis, with greater mutual infertility 
and with increased adaptation to the environment, enabling 
them to prevail throughout the vvhole area. The process here 
described, if it takes place, is not modification by natural 
aelection* Tbe natural selection of which he speaks does not 
arise till, with each advancing step, a new and complicated 
adjustment (which introduces the two new forms, each with 
unabated fertility with its own kind, but with diminished 
fertility with the other kind) has been attained by some other 

f rocess. That other nrocess is the one described in the pimage 
have already quoteu from pp* 184-186, where, according to 
my apprehension^ the cause of divergence is more correctly 
stated than it is in the passage now under consideratiun* in 
tbe latter jiart of my paper on ** Divergent Evolution through 
Cumulative Segregation ” I have shown that the different 
kinds of incompatibility, preventing complete feitility between 
incipient species (and there called forma of Negative Segre« 
Ration), cannot arise except as accompaniments of Positive 
St?gJ^«gation in some form ; but that, having onco arisen in 
connexion witli jiartial Positive Segregation, they increase 
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from generation to generation by a law that is quite distinct 
from natural selection. It was also shown that endowments 
only i)artially segregative (as, for example, somewhat diver* 
gent nabils of feeding), when not concurrent with any forms 
of cross incompatibility, are liable to be obliterated by 
crossing; but, when associated with segregate fertility and 
cross infertility, will increase from generation to generation, 
even if the mongrels are as well adapted to the environment 
as the pure forms. 1 at the same time called attention to the 
fact that, wdien associated with some form of partial positive 
stgngation (as divergent habits of feeding or segregative 
sexual and social instincts), greater vigour of pure forms, as 
contrasted with the mongrels, would have the same effect as 
their greater fertility. In other words, Segicgatc Vigour 
would preserve a partially segregated variety as effectually as 
Segregate Fecundity. 


IncompatibiUttes will disappear unless preserved by 
Positive Segregation* 

Mr. Wallace has given a very instructive computation on 
pages 181-184 ; but it does not seem to me to prove, as he 
supposes, that infertility between the individuals of a sjKJcies 
cannot increase unless correlated with some useful variation,” 
but that it cannot arise, except as a transitory variation, 
unless associated with some positively segregative principle, 
causing those to pair together which are fertile with each 
other. My contention is that, witliout some {)ositive form of 
segi’egation, fecundity and cross sterility can never arise, and 
that, it has arisen under segregation, no axncmnt of corre- 
lation with useful variation wul preserve it if the positive 
segregation is removed. If, for example, all the species of 
humming-birds were brought together in one country, and 
were deprived of all segregative habits and instincts, it cer- 
tainly would not require many generations to reduce them to 
one B{)ecies. If equally adapted to the environment, the 
Species that would succeed in )>erpetuating itself would be the 
one icpresentcd by the largest number of individuals j or, if 
several species were entirely cross fertile and were in the 
aggregate represented by a larger number of individuals than 
any other similar group of species or than any single spocieSi 
then the resulting species would be the hybrid descendants of 
this most numerous fmup. All the other species would be* 
come extinct tluougu failing to mate with ^^physiological 
comjdements.” 
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Why any need of dieiincUve Recognition Ma/rkejvr thoee 
whose Ancestors had but one set of Marks? 

An example of one of the effucta of divergence being 
treated as if it were the primary cause of divergence is found 
on pages 217-228 and 284, where the need of distinctive 
characters for easy recognition is given as the chief cause of 
divergence in calls, odours, and colours. The importance of 
distinctive characters by which the memlasra of a species may 
distinguish their mates from those of other H|)ccies cannot be 
exaggerated ; but how does it happen that the descendants of 
one stock which had originally but one set of such characters 
have become segregated into groups, needing distinctive marks? 
By confounding the problem of successive monotypic adapta.^ 
tion with that of coexistent polytypic adaptation the real 
causes of divergence have l>een obscured and misapprehended. 
The diversity of Sexual and Social Selection, which M.r, 
Wallace in these jmssages speaks of as natural selection, is 
due to diversity of sexual and social instincts, which in their 
tuni have been produced by dilferent forms of segregation. 
For a fuller exposition of this subject I would refer to my 
pa{wr on “ Divergent Evolution tlirough Cumulative Segre- 
gation ” (Journ. Linn. Soc., Zoology, vol. xx. pp. 234-288). 
The princifiles which I have called Sexual and Social Segre-- 
gation Mr. Wallace has mentioned in several places under the 
name “ selective association ” or “ selective isolation,” but hp 
does nut recognize the fact that, whenever this principle 
segregates forms whose immediate ancestors were not segre- 
gated, it must be the direct cause of divergence ; and that, 
when divergent forms that have arisen under Industrial and 
Local Segregation are brought together through increase of 
numbers, this principle is often the one cause preserving 
varieties tliat would otherwise be obliterated. With plants 
whose pollen is distributed by the wind, and probably with 
both vegetable and animal forms whose fertilizing elements 
are distributed by water, Prepotential Se|;regation plays the 
same rd/s as the segregative instincts of higher animals. As 
this principle depends on the greater rapidity with which the 
male and ramale elements of the same variety or species ootn- 
bine^ as contrasted with the elements of diH^nt varieties and 
species, we might call it isolation through wlective impreg- 
nation, just as Mr. Wallace has called me instinctive segre- 
gation ” iaolation through selective association.” Whatever 
namos we give these two principles, they must be important 
factors in divergent evolution. 
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Segregation produces DorMitic Raeee^ tohg not Species ? 

Mr. Wallace seems to be opposed to the idea that some form 
of isolation is essential to divergence ; but in his argument ho 
yields so much that I cannot but thiuK his o|)))08ition is largely 
due to his misinterpreting the theory. Mr. Romanes has 
mentioned eight or ten forms of isolation, and Mr. Wallace 
says I have discussed thirty-eight forms ; but neither of us 
claim that these are the only possible forms, nor do we claim 
that any form of this principle is essential to the transforma- 
tion of otic species into another when the original one disap- 
pears in the process. The phrase new species ” as used by 
Mr. Wallace in the following passage is ambiguous ; but the 
second sentence seems to indicate that he is here discussing 
divergence as well as simple transformation, lie says 
Most writers consider the isolation of a portion of a species a 
very important factor in the formation of new species, while 
others maintain it to be absolutely essential. Tins latter view 
has arisen from an exaggerated opinion as to the power of 
intercrossing to keep down any varietjr or incipient species 
and merge it in the parent stock. But it is evitlent that this 
can only occur with varieties that are not useful, or which, if 
useful, occur in very small numbers.” . . . (p. 144). Near 
the end of the same chapter, after presenting arguments in 
favour of this position, and after reviewing some of the facts 
which I have presented concerning the divergences of Sand- 
wich-Island land-molluscs, he remarks ; — We have, how- 
ever, seen reason to believe that geographical or local isolation 
is by no means essential to the differentiation of species, 
because tlie same result is brought about by the incipient 
species acquiring different habits or frequently a diflferent 
station, and also by the fact that different varieties of the same 
species arc known to prefer to pair with their like, and thus 
to bring about a physiological isolation of the most effective 
kind” (p. 160). Except that he has used physiological 
isolation ” where I should have used psycholofftcal segrega- 
tion, this last passage is as completely in accord with vriiat I 
have presented in my paper on ‘‘ Divergent Evolution ” as it 
could have been if he liad copied my statements. But how 
is this paB8ap;o and one of similar import on page 185 to be 
rcconciif*d with his own statement Just quoted from page 144 ? 
On pages 217, 218, and 226, he bases his ar^ment for the 
importance of different coloration in closely allied species on 
the obvious necessity for means **to secure the pairing 
together oi individuals of the same Bi)ecies,” if a new specie^ 
is to be kept separate from its nearest allies.” He hero 
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asBUmes the fundamental fact on which the theory of segre- 
gation rests. All that is wanting is its recognition as a 
universal principle on which all permanent divergences, 
whether varietal or specific, necessarily depend. In the 
formation of domestic variations it is fully recognised ; for he 
says^ It is oulv by isolation and pure breeding tliat any 
sp(»cially desired (jualities can be increased by selection** 
(p, 99). If exfierimental biology shows this to be a constant 
law, is there any good reason for not applying it in the general 
theory of organic evolution ? Seeing it is admitted that arti- 
ficial selection, unaided by isolation, is of no avail in pro- 
ducing divergent races, how can it be claimed that natural 
selection, unaided by isolation, is of any avail in producing 
varieties and species ? Again, as in domestication the segre- 
gate breeding of other than average forms always produces 
ulvergence, have we any reason to doubt that, when tlie same 
process takes place in the grouping of organisms in a natural 
state, the result will also be divergence ? 

The diacrcnancies to which I have referred are, it seems to 
me^ due to aeficienctes in the theory which Mr. Wallace 
maintains in cominou with many others, 'riiese problems 
that drive the exclusive utilitarian into various iuconststen- 
cics, can, I am convinced, be consistently explained by the 
theory of Divergence through Segregation. 

fyi\ OonceMuon, Osaka, Japan. 


XV.— ‘On a Vivip<m>us Caddis-Jly. By J. Wood-Mason, 
Superintendent of the Indian Museum, and Professor of 
Coinpaiative Anatomy in the Medical Uollcge of Bengali 
Calcutta. 

Some years ago, while studying a series of transveiw sections 
through tlie body of a Trichopterous insect 1 had captured at 
Uie dinner-table lights, I noticed that the abdomen was 
crammed from end hi end with partially developed ova. On 
the 25th October lost 1 caught a second specimen of the same 
species, which also proved to be a gravid female. Bemenw 
bering my former observation, ana having often observed 
that gravid females of the viviparous forms ot Muscidso bring 
forth tlieir young on falling accidentally into the spirit of the 
dis^ting-aish. If threw the insect alive into a liqueur-glass of 
whiskey that happened to be ready at hand. The moment that 
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the maeot began to feel the efTecte of the alcohol there iaaoad 
from the extremity of ita abdomen in a denaeclood innnmarabla 
tiny living creatures, which wriggled convulsively in the fluid 
for some seconds before they dira. These tiny creatures, on 
examination under the microscope, proved to be Triohopterous 
larvm possessing all the characters, namely the slender and 
ta{)eriBg body, the laterally>expanded and dorsally-humpcd 
first alraominal segment, but above all the disproportionately 
long and slender third pair of legs, of those of typical Lepto- 
ceridte. They closely resemble the larva that forms the sub* 
ject of De Geer’s pi. xv. fig. 10 {Hist, des Ins. t. ii. pt. i.), 
which undoubtedly represents the larva of a species of the 
same family. They measure about '75 millim. in length and 
about '125 in brcMth ; they number no leas than 460, 
according to my native artist, who measured and countecl 
them for me. As is often, if not invariably, the case with 
Triohopterous larvsB of tho first stage, no tracheal gills are 
present, at least none are to bo detected. 

No trace of the gelatinous secretion by which the eggs of 
the oviparous forms are bound together in masses was detect- 
able either in the body of the mother or amongst the extruded 
brood. 

Tho abdomen of the female still retains the distended con- 
dition it had before parturition, and presents itself as a thin 
and tran.sparent membranous sac, the walls of which bear 
both on the dorsal and on the ventral side a longitudinal 
series of exceedingly short, transverse, brown bands^ repre- 
senting the more firmly chitinized terga and sterna of its con- 
stituent segments. Tne four penultimate of these segments 
appear to be extended and stretched, both in tho longitudinal 
and in tho transverse direction, to the limit of the extensibility 
of all their intcrarticular membranes, being separated from 
one another both above and below and at the sides by lopg 
and equal membranous intervals, while the four basal are 
stretched to little more than half the extent of their mem- 
branes in any part ; so tbat the posterior half of the abdomen 
would seom to be that which gives lodgment to the main 
mass of the brood-pouch. The abdotnen is in fact expanded 
for the accommodation of the developing brood much more 
after the fashion of tiiat of the white-ant queen for her egga 
than of those of the viviparous Coleoptera of the genera 
iipirachthaimd CoroUxsa described 1^ Senifidte. 

The mother insect, which is of a dull golden-brown colour, 
has the antenna equal to the anterior wings in length and ia. 
furnished with a I'etmacalum | it a»eeBin allessential particuloni 
with McTjachUn’a diagnosis of the genus Abtanot^Va, ta 
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which it is here referred under the provisional same of K 
vimpara, in allusion to its remarkable mode of reproduction. 

The following are amongst the points upon which further 
information in regard to this interesting animal is desirable, 
and will, it is to be hoped, soon be forthcoming (1) The 
nature of the brood-pouch— whether this is a uterine dilata- 
tion of an oviduct or of the vagina, as in some viviparous 
Diptera, or whether it is an invagination into the coelome of 
the soft roof of the genital sinus, as in the Orthopterons genus 
Panesihta ; (2) the habits of the larv» — whether these are 
aquatic, as in most other species of this order, or terrestrial, 
as in the single instance of the Enoict/Un] (d) the male; 
and (4) the form of the larva-case. 



NoUmuttolioa viviparCf $ . — a, the wings of the left tide, X 2 6, * the wU- 
aaculw hooks ; 6, the inaiillary palp of the right side, X 2‘d. 


XVI.— 4l Short Account of a small Colleotion of Myriopoda 
dbtainod by Mr. Edward Whymper in the Andes of 
Ecuador. By E. I. PocoCK, of the British (Natural- 
History) Museum. 

So little is known of the Myriopod fauna of Ecuador that any 
collection of these animals from that oountiy is deserv^ of 
especial noti^. But Mr. Whymper has added largely to the 
interest of bis collection by devoting particular attention to 
the species found at great altitudes. This has been so rarely 
done bv ooUectots that it is not yet possible to formulate any 
general laws with regard to the vertical range of the speoies 
of this much neglected group of animals ; but, so far as any 
condosioa can m drawn from the small amount of material 
Ann. A Mag. N. Mist. Ser. 6. Vol. vi. 11 
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obtained by Mr. Whymper, tlie apecies found on the moun- 
tains do not for the moat part differ from those of the lowlands* 
Of the seven species brought back two only arc new. Both 
of these, since thw belong to the rare and little-known genus 
Newporitaj are of special interest, inasmuch as they throw 
fresh light upon the specific characters of the genus. The 
genus Scolopocryptapsj too, has proved very troublesome to 
systematists, ana all who are interested in the Chilopoda 
must feel grateful to Mr. Whymper for having preserved so 
large a number of individuals of Sc. mexicanua. for I have 
thereby been enabled to draw up with confidence the synonymy 
of this species as given below. 

CHILOPODA, 

Otoatigma scahricauda (Humb. & Sauss.}. 

Branchioatoma teabricauda^ Ilumb. k Sauss. Rev. et Mag. Zool. 1870, 
p. 203; £ltudefl Myr. p. 121, pL \i. iig. 15 (1872); Kohlrausch, 
Arch. Nat. 1881, p. 76 

Otoafigma appenduMUftumj Porath, Bih. Sv. Vet. Ak. Handl. iv. p. 23 
(1878). 

Mr. Whymper obtained specimens in the valley of Chillo, 
8500 feet, Machachi, 9800 feet, and on Corazon at an altitude 
of 12,000 feet. 

De Saussnro and Porath have recorded this species from 
Rio Janeiro, and, in addition to specimens from this locality, 
Kohlrausch had others from Popayan, in Colombia. This 
author considered the remarkable appendage on the anal legs 
to be a monstrosity. It is in reality a sexual character 
belonging in all probability to the male. 

Scohpocryptopa meocicanua^ Humb. & Sauss. 

BcoUmwryptopa meviemua, Humb. k Sausi. Rev. et Mag. Zool. 1869. 
p. 168 ; £)tudes Myr. p. 136, pi, vi. %. IfiL 

Scolnpocryptopa Miersii, Moinert, Proc, Am. Phil. Soc. 1880, p. 181 
(not Mtarnij Newport). 

ScoIiipwryffltipB MHntrtif Pocock, Ann. & Mag. Nat. Hist. 1888, ii. 
p. 474. 

P Aiolopoerypkpa bimilaaf Karsch, Abh. nat Ver. Brem. ix. p. 00 (1884). 

Fiom the localities that Dr. Meinert gives this species is 
common in the West Indies and Brazil. It appears also to 
be common in Mexico. In Ecuador it is vciy abundant, 
specimens being obtained at Chiquipoquio, on UhimborazcK 
and on the souui side of the mountain at an altitude of 12,000 
to 13,000 feet, and on the oast side at 11,700 feet; at 
Fichinciia, 12,000 feet; at Machachi, 9800 feet; at the 



143 


Myricfpoda from tke Andeo of Ecuador. 

Hacieudft of Antisana, 13,800 feet ; in the valley of Collauea, 
12,540 fi'ct; and ou Oorazon at an altitude of 12,000 feet. 

1 rusting to the accuracj^ of Dr. Kohlraosch’s opinion on 
the question of the specific identitjr of So. seaspinosua and So. 
me^ptcanusj I was lea into describing as new, under the name 
Mcinerti, some specimens of a Soolopocryptopa from Dominica 
which seemed identical with Sc. Mierati of Meinert, but 
which certainly were not 8c, Mieraii of Newport. I now find 
tliat Dr. Kohfrausch was wrong in setting So. mexicaum as 
synonymous with So. soasapinoam^ and that So. mexioanua was, 
apparently in consetjiuence of that error, redescribod 
Meinert as So. Mierau. 

Newportia dontata^ sp. n. 

Colour ochraceous; head-plate and maxillary feet casta* 
neous* 

Ihadrflaia somewhat quadrate; lateral margins nearly 
parallel, posterior margin lightly convex; marked with a 
relatively small numlicr of large puucturos and with very 
many minute close-set punctures; shortly hirsute and fur* 
nished behind with two abbreviated sulci. Autennee pubes- 
cent, of moderate lenMh, composed of seraitecn segments ; 
maxillary feet normally lormed, internally hiraute ; the ante- 
rior margin of the sternite almost straight and transverse, not 
dentate, but showing faint indications of a wide prosternal 
plate on each side: with a conspicuous seta on each side. 
First tergite inarkeu behind the anterior margin with a con- 
apicuouB semicircular groove and ou each side of the middle 
line there runs backwards from this groove to the hinder 
margin a single longitudinal sulcus. The rest of the tergites 
except the last marked as in Oryptopa with two conspicuous, 
longitudinal, parallel sulci, and on each side with one poste- 
riony abbreviated oblique sulcus ; all the tergites except the 
last without raised margins. 

Anal tergite posteriorly impressed, hinder margin oonvexly 
produced in the middle : aternite wiae, with rounded posterior 
angles and very slightly concave posterior margin; phurm 
marked with many large pores, proauced behind mto a long, 
straight, slender process, terminated by a sharp spine ; anal 
lega short as compared with other members of the genus; 
the femur triangular in section, armed beneath with four 
enormously long and strong spines which progi'essively 
mcrcMe in l^gtn and strength trom before bawwatds | the 
superior internal edge armed with a series of about six minute 
spmules ; patella nemdy cylindrical, very slightly longer than 
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but as thick as the femur, its supero*intemal edge arm^d with 
three minute spinules ; the tibia cylindrical, as long as the 

1 )atella, but more slender ; the tarsus likewise cylindrical, a 
ittlc shorter and distinctly more slender than the tibia ; tne 
metatarsus shorter and much slenderer than the tarsus, com- 
posed of four slender cylindrical segments, which increase in 
length from before backwards and are very distinctly defined 
from each other; the proximal segment also very clearly 
marked off from the distal end of the tarsus. Prcanal legs 
long and strong, reaching when extended to the middle of the 
tibial segment of the anal pair, not armed w-ith spinules ; rest 
of the legs w'caker. hairy, the distal end of the tibia, at all 
events in the middle and posterior end of the body, bearing a 
superior spinule ; the inferior surface of tlio femur, patella, 
and tibia also armed with a distal spinule in most of the legs. 
Sternites punctured and marked with a median sulcus. 
Length 16 millim. 

Ilab. Chimborazo (east side, 12,000 feet). 

From the form of its anal legs it is clear that this species 
is allied to both N, longitarsh (Newp.) and N. azteca^ 
Saussure. From the latter it may be recognized by the 
form of the furrow on the first tergito and by the spine-arma- 
ture of the anal legs ; from the former, which is only known 
to me from Newport’s figure and description, by the great 
difference in size that exists between the tarsal segment of 
the anal legs and the metatarsal ; in longitarsia these segments 
are only slightly unequal. 

Newportia moniicola^ sp. n. 

This species in most of its features so closely resembles 
the preceding that a reference to the points of difference 
between the two will be the most intelligible way of describ- 
ing it. 

The anterior border of the maxillary sternite is not trans- 
verse and straight, but is strongly and convexly produced 
forwards in the middle line. The first tergite is marked 
before its anterior border with a strong furrow ; but instead 
of being semicircular, the furrow is composed of a right and 
left portion, each of which runs obliquely backwards and 
inwards to the middle of the tergito, meeting its fellow of the 
opposite side in an angle of about 100^. The longitudinal 
sulci of this tergite converge in front and each anteriorly 
bifurcates : the outer branch running obliquely outwards and 
fijrwards meets tlie anterior fwrow : the inner, shorter brancdi 
runs obliquely forwards and inwards and meets its fellow of 
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tlie opposite side in a depression lying immediately behind 
the angle of the anterior furrow. 

The median sulcus on the sternites is much less conspicuous 
and the anal sternite has the posterior margin more concave. 
In the anal legs the femur is more cylindrical and the inferior 
spines are not so large; the patella is armed on its inner surface 
with two stronger spinules. The femur, patella, and tibia are 
about equal in length, but the tarsus is much shorter than 
the tibia ; the metatarsus is the longest segment of the legs 
and is composed of six or seven clearly defined segments. 
In the prcanal legs there is a distinct metatarsal segment. 

Length 18 miliim. 

Chimborazo (east side, 12,000 feet). 

Specimens of this genus are very rare in collections, and 
there is consccpiently not much known of the specific charac- 
ters of the gioup. 1 am inclined to think that in this cose 
the only features to be relied upon for the separation of these 
two forms arc tliose found in the shape of the sulci of the first 
fergite and of the anterior margin of the maxillary sternite. 
Those found in the anal legs arc, 1 suspect, subject to indi- 
vidual or perliaps sexual variation. 

This species differs troin azteca and lonyitarsie in having 
the anterior border of the maxillary sternite jrroduced for- 
wards. It appears somewhat to resemble the former in the 
shape of the sulci on the first tergitc. 

A second specimen obtained by Mr. Whymper on La 
Dormida, at an altitude ot 11,800 feet, differs from the type in 
having ten metatarsal segments on the anal legs. In this 
particular it approximates to N. longitarsisy but until the form 
of the sulci of the first tergiie in this species is known it is 
impossible to refer any species to it wdth confidence. 

DlPLOrODA. 

Stenonia rufpes (C. Koch). 
rujipesj 0. Koch, Dio Myr. i p. 00, pi, xliv. %. 80, 

A single specimen at Kanegal (3000-4000 feet). 

0. Koch’s Sjpecimen was described as doubtfully coming 
from Brazil. This example from Kcuador agrees very closely 
with C. Koch’s figure of rvfipesy except that the tergites are 
slightly smoother and the posterior series ot granules smaller j 
tlie margins of the keels are in nearly every case quadriden* 
tate ; the posterior tooth, however, is sometimes bifid. 
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? 8piro$troptU8 asquatcrialh^ Poratlu 

? SpirotftreptuM (fqtwtoi'ialUf Foratli| Ann. Soc. Knt. Belg. xxxii. 
pp. 215, 210 (1880). 

One fipccimcn at Milligalli and one at Guajraquil (sea- 
level). Since both these specimens are females it is impossible 
to identify them with certainty. 

Spiroholtia spinipodejc, Karsch. 

SpiroMm Karsch, Berl. ent. Zeitsebr. xxxii. p. 20 (1888). 

Picliincha, 12,000 feet; Ohimbornzo (east side 12,000 
feet, south aide 12,000 to 13,000 feet). 

Dr. Karsch’s specimens were from Ecuador (? Quito). 


XVII . — List of Land^ and Freshwater- Shells collected by Dr, 
Emin Pasha in Central Africa^ with Descriptions of new 
Species. By Edqar A. Smith. 

[Plates V. & \X] 

On the journey from the Albert Nyanza to Zanzibar in com- 
pany with Mr. Stanley during the latter part of last year, 
l)r. Emin Pasha found time to make collections of various ^ 
branches of natural history ; and he has been good enough to 
send to the British Museum the shells he then obtained. 
Being from such remote and little-worked localities, it is not 
surprising that several of them are new to the National Col- 
lection. and a few new to science. The following is a com- 
plete list of the species with the exact localities which 
accompany them. Many of these places do not appear in 
maps which 1 have consulted, and consequently 1 am unable 
to point out their exact position. I therefore have merely 
corned the names as written by Dr. Emin himself. 

The mdority of tlie new species hereafter described were 
collected bv the Rev. J. L. Last during his residence at 
Mamboia about six years ago, and a few were obtained by 
the late Bishop Hanniiigton in 1883. All the species are in 
the British Museum. 

I. List of Dk. Emin’s Collection. 

1. Trochonanina mozamhicensis^ Pfeiffer, 

Jhih, 11 kata; var. from Illali. 
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2. TroohonanitM Jenynei, Pfi:., var. 

Hah. Eirassa. 

The single specimen differs from the ^pe in having the 
umbilicus a httle larger and the spiral sculpture rather 
stronger. The keel at the periphery also is somewhat more 
pronounced. 


3. BuUmxu (Bhachia)^ sp. 

Hah. Iltoni Hiranza. 

Two specimens in pour condition. 

4. liulimm (Ceraatua) ptychaxia^ Smith, var. 

Hob. Huala. 

The specimens from the above locality have the apical 
whorls somewhat larger than the type from Ujiji. 

6. Bulimua (Oeraaiua) Emini, sp. n. 

Hah. Eidcte ; also Iltoni Heranza. 

6. Bulimua {Ceraatua) kideteimay sp. n. 

Hah, Eidetc. 

7. Bulimua {Ena^) Hanninylonif Sowerby. 

Hah. Eidete, Huala, and Hkata. 

8. Aohatina, sp. 

Hah. Huini, Ussagara. 

The two specimens may perhaps be a variety of A. Oravenu 
Smith : they differ in the spire being somewhat longer and 
the body-whorl shorter than in the typo. 

9. Limioolaria Oaillaudif Pfeiffer. 

Hah. Hssanga,UgogOi near Huala Biver; Eirassa. 

10. Limioolaria, sp. 

Hah. Lake Eatu3, near Albert Edward Lake. 

Three «)ecimen8 in bad condition may belong to L. reoti~- 
atrigata, Smith. 

11. Btenogyra (Subulina) uaagarioa, sp. n. 

Hah. Eidete. 
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12. JSnneaJbriidentata, Bp. n. 

Had, nkata. 

13. Hnnea consanffuinea, sp. n. 
Had. Kidete. 

14. Ennea conaodata^ sp. n. 

Had, Kidete. 


15. Ennea mquidentata^ sp. n. 

Had, Hkata. 

16. Cychatoma (Rochebrunia) Delmareai^ Bourguignat, 

Hah, ITadako, Ugogo; Hkata and Longha {Ferhdnx) 
{Emin ) ; Usagara {Hannington), 

17. Cychatoma^ sp. 

Had, Longa (Ferhdnt) ; Iladako, Ugogo {Emin ) ; Mam- 
boia (Laat ) ; Usagara {Hannington), 

This may possibly be a small variety of the preceding 
species. 


18. Cycloaioma ancepa^ Martens? 

Had, niali, Htoni Iliranza, llkata. Kirassa. 

None of the specimens from the aoovc localities are quite 
so large as the shell figured by Martens (Monatsb. 

Wiss. Berlin, 1878, pi. i. fig. 4). In other respects they 
appear to agree with the description. The largest specimen 
has a greatest diameter of 22 miilim. 

19. Cychatoma^ sp. 

Hal, Kidete [Emin ) ; Usagara {HmningUm), 

A small species, about 12 miilim. in diameter, with a few 
lirm in the umbilicus and others upon the spire and upper 
part of tlie last whorl. Of about tbc same shape as the pre* 
ceding species. 


20. Ampullaria gradatay Smith. 

Had, — — ? {Emin ) ; Lake Nyassa and between it and the 
east coast (Thompaon), 

The precise locality where this species was collected is not 
stated by Dr. Emin. 
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21. Lanistea ovum (Peters). 

Hob. Babn. 


22. Laniatea libyeua (Morelet). 

Hah. Longa 

This is a well-known West-African form. 

23. Paludina, sp. ? 

A series of fifteen specimens from Hnala Biver might 
possibly be considered an extreme variety of P. unioolor. 

24. PaludinOy sp. n. 

Ucib. Victoria Nyanza, south shore {Emin and Hanning- 
ton). 

This species, which appears to be undescribed, has a very 
long spire and is remarkable also for the acute keel around 
the periphery, which revolves up the spire just above the 
suture. 


25. Melania tviherculaUii^ MUller. 
llab. Huala Biver. 

26. Cleopatra ferruginea^ Lea. 
Longa {f'orhdnt), 

27. Cleopatra Guillemeif Bourguignat. 
Sab. Hadako, Ugogo. 

28. Physopaia Leroyif Grandidier. 
Hab, Bubu. 


29. Corhioula radiatOy Parreyss. 

Hed>. Victoria Nyanza, south shore. 

80 . UniOy 1 ^. 

Bab. Hasvea. 

A single specimen only, closely resembling U. Edwardei^ 
anua, Boutguignat, from the Victoria Nyanza. 

81. Bpatha rubena, Lamarck. 

Bcdt. Njamagodjo, Victoria Nyanza; also Niangivira, 
Ugogo. 
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32, Mutela Bourguignati^ Ancey, 

Hab, V^ictoria Nyanza, 

II. Dbsoriftions op New Species. 

Hyalinia Lmiu (PI. V. figs. 1, 1 a.) 

Testa minute perforata, orbiculata, subdoprossa, nitens, fusoo-'Cornea, 
tenuis ; spira loviter elovatu et convoxa, ad apiocm obtusa ; 
anfract. 0, lonte aocresoeuUm, convexiuBouli, levitor striatuli, atriia 
prope suturam angaate iziargiuatain subplieiibrmibus, uitimus ad 
ponphoriam rotundatoH, in exemplis juvenilibuB obtuse angula- 
tuB, infra convex ua, sed in medio, umbilicum vorsua, concave 
impresBus, radiatim striatus, 8triiH<)ue concentrieis tenuiBsimia 
fere obsoletie soulptus : apertura oblique semilanata, intus pallide 
vinofla ; poriHt. tcnue, niargino columoUari leviier incrassato et 
breviler rcfloxo. 

Biiiin. moj. 151 millim., min. 13 ; alt. 9, 

Hah. On the plains within a 50-Tniles radius of Maniboia 
{Last). 

yox.pelluclda. Testa subpellucida vel flavesecnti^comea. 

Hah. Mamboia, at an elevation of from 4000 to 5000 feet 
{Last ) , 

As is freq^uently the case in this difficult group of land- 
shells; there is no special feature which at once distinguishes 
this species. The perforation is very small and the super- 
ficial gloss on both the upper and lower surfaces is very 
brilliant. Three of four examples from the high altitude are 
quite pale in comparison with the typical form from the 
plains. 


Hyalinia Eminiana* (PI. V, fig. 2.) 

Testa angustisBlme perforata, subgloboso-depressa, tenuis, nitida, 
semipcnucida, flavo-comea ; aufraot, 5^, sui^eleriter aocresoentes, 
oonvoxiusculi, infra suturam anguste marginati, incrementi linois 
striaiuli, uitimus ad periphoriom roluudatus, infra convexiusoolus, 
in medio concave impressus ot ^rforatus ; apertura mcdiocriter 
magna, obliqua, semllunata ; perist. tenuissimum, maxgino oolu- 
meliari breviter reflexo, umbilicum semiobtegenta. 

Biam. maj. 11 millim., min. 10; alt. 3. 

Hah, Mamboia, 4000 to 5000 feet altitude (Last), 

A rather convex species, with a somewhat elevated conical 
spire with slightly convex outlines. The basal perforation is 
very small. 
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Hyatinia Ha/nningtonu 

Testa IL Eminianas subsimilis, sed longe minor, magis aporte per- 
forata, undique minntissime spiralitor striata; imfract. ad 
Buturam xnarginati, oonveziusculi, inoromonti liueis tenuibus, 
a]iis<pie spiralibus microscopicis undique soulpti, ultimas in medio 
rotundutuB ; apertura lunata ; perist. ad marginem oolumellarem 
levitor iiicraflftatum, superno vix refloxum, sed leviter sinuatum* 
Diam, maj. 6^ millim., min. 0 ; alU 4. 

Ilah, Same os II, Eminiana, 

Although much rcHcmbliug //. KminxaHa^exxiL at first sight 
liable to be taken for the young of that species, the present 
foiiu is quite distinct. The umbilicus is larger, the columella 
is peculiarly ainuated or notched near its junction vrith the 
body-wliorl, and scarcely at all reflexed, and the surface is 
everywhere above and below microscopically spirally striated, 

Hyalinia depressior. 

Testa IL Jlannivijtonl aimilis, sed magis oompressa, columella 
Buperno brevit-er expansa et refloxa, apertura latior j superficies 
undique distinotius spiralitor striata ; umbilicus augustior. 
l)iam. maj. 6^ millim., miii. 6 ; alt 4. 

Hab, Mamboia, altitude 4000 to 6000 feet (Last), 

Although the measuFeraents of this form and H, Hanning^ 
toni arc similar, still the two species are quite distinct. This 
can be seen at a glance when they are placed side by side, 
and the distinctness is confirmed by the differences referred to 
in the above description, 

Trochonanina mamhoiemta, (PL V. fig. 3.) 

Testa acute oonica, ad peripheriam carinata, teuuissima, anguste 

E erforata, nitida, cornea, pallide fusoo-olivaoea ; spira elevata, 
iteribus subrectis vel levissimo concavis, ad apicem suboblusa ; 
anfraot. 0-7, modiocritor lente oresoentes, supremi 24 convexi, 
minutissimo ot conferiim spiraliter striaii, caoteri planiuBOuH vel 
vix convexiuBouli, infra ad suturam carinati, inorementi lineis 
obliquis atriati, ultimus in modio acute oarinatus, infeme leviter 
oonvoxus, atriisque tonuissimia, concentricis, soulptua, baud 
descendens; a^ieitera parva, trUmgalaris, longit totiua ^baud 
s^uans ; peristoma tenuiaaimum, margino oolumellari ad inser- 
tionem breviter roflexo, pallide vinoso, nmbilioam semiobtegente. 
Biam. maj, 11 milltm., min. 10 ; longit, 10, 

Hah. Mamboia, 4000 to 6000 feet {Last), 

This is a very fragile shell and well distinguished by its 
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conical form, very narrow perforation^ and the minute spiral 
Btriation upon the apical whork, which becomes obsolete on 
the few last. The acute keel at the periphery passes up the 
spire just above the suture, but does not reach beyona the 
fourth volution. The apical whorls are considerably convex 
and probably are not carinate at the middle. The three 
specimens at hand have a dii*ty appearance, through the 
presence of more or less blackish earth, which ajuiears to be, 
as it were, ^mmed to the surface. This may possibly be a 
characteristic feature of the species. 

Trochonanma epxaaopalis. (PI. V. fig. 4.) 

Testa anguste perforata, tenuis, brevitor oonoidea, ad periphoriam 
subangulata, vel obtuse carinata, pallide fusco-cornoa, intordum 
linea angusta rufa supra angulum anfr. uliimi cinoia ; anfr. O-Ti 
apicales duo Iidvob, politi, convoxi, cieteri convexiusculi, regula- 
ritcr accresccntes, striis obliquis curvatis aliiaquo concontricis 
mioroaoopiois sculpti, quasi subsericati, infome ad suturam an- 
gusto oarinato-marginati, ultimusinferne mogis politus, liuois con- 
contriois, ienuibus^ confertis, minute undulatis, omatus, lineis 
incrementi radiantibus, tenuibus, sculptus, baud desoondens; 
spira mediocriter elevata, superne submammiformia ; ai>ertura 
oblique somilunata ; poriat. tonuisaimum, margiue columellari ad 
rimam breviter expanso. 

Diom. maj. 17| millim., min. 15 j,* alt. 12. 

Hah, Usagara. 

This species is closely related to 2\ Jenynai of Pfeiflter, 
but may be distinguished by its colour, the less acute peri* 
phery, and the finer miiral striae on the upper surface. The 
typical form of T, Jenynsi is an opaque wnite shell with a 
brown zone above the t>eriphery and distinctly spirally striated 
on both the upper ana lower surfaces. T, epiacepalia is more 
transparent, of a brownish horn-colour, and sculptured on the 
upper surface with excessively fine spiral striation. 

This species was collected by Bishop Hannington, who 
lost his life a few years ago at the hands of some of the 
natives in East Africa. 

Bulimvs {Bhacihia) uaagaricua, (PI, V. fig. 6.) 

Testa ovato-oonica, anguste perforata, tenuis, olbida vul dilute 
fiavesoons, lineis spiralibus pauois fnsoo-nigris punctisquo uigres- 
centibus sparsis picta ; anfraot. 6, convexiusculi, striis incrementi 
tenuibus obliquis, aliisquo spiralibus minutis, sculpti, tres api* 
cales plorumque fuscescentes, ultimus magnus, convexus i aper- 
iura longit. totius tequans ; perist, tonue, margine columeUi^ 
Bupeme expanso et reflexo. 

Lon^t. 16J millim., diam. 10 ; aperture 8J longa, 6 lata. 
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JSoi. Uaagara {Biehop Hannij^ion). 

Of five specimeua of mis species all have a slender band or 
line at the periphery and another, sometimes a little broader, 
somewhat lower down. They all also exhibit a somewhat 
pellucid or brownish zone around the umbilicus. A line which 
passes round the middle pf the fourth whorl is sometimes 
continued on the fifth and last ; this line in two examples is 
interrupted, thus forming a transverse scries of elongate dots. 
A single example is irregularly marked with brown at the 
lower part of tlio body-whorl and has a second intcn’upted 
line just above the peripherial zone. The dark scattered 
dots arc few and iiTogular. Owing to the thinness of the 
shell the markings arc as vivid within the aperture as upon 
the exterior. There is only the feeblest trace of spiral stria- 
tion. li, nigriliueatus from Madagascar is very like this 
species in form, but exhibits more distinct spiral striation, 
has a narrow(ir perforation, is more numerously banded, its 
general tint more yellow, and not sparsely dotted. B. trutta, 
filanford, an Indian form, is also very closely related. 

Bultmus {lihachis) quadricingulatus. (PI, V, fig. 6.) 

Testa oblonga, subturrita, perforata, tenuis, uitida, flavo-lactea, ad 
apicem purpurea, lineis saturate fuscis (in anfr. ultimo (^uatuor, 
in suporifU’ibuH tribus) cincta ; anfr. CJ, poroonvexi, regulaiitor 
sublentc accrcwicntoB, incrementi lineis tenuibus obliquis, striisque 
spiralibus ootiferiis exilissiuiis soulpti, ultimas zona subpelluoida 
circa umbilicum, sirigisquo obliquis pauois aubhyalinis hio illio 
ornatus; peristoma tenue, ad insortionem oolumellm breviter 
expansum et reflexum; apertura ovate, longit. totius ^ paulo 
superans. 

Longit. 12^ millim., diam. 7 ; apertura loiiga, lata. 

Hah. On the plains within 50 miles of Mamboia {Last). 
This is a narrower shell than B. usaaarioa^ differently 
banded, and has a smaller body-whorl and a larger spire in 
proportion to the length of the aperture. Only a single speci- 
men is at hand, and in this, of the three darx zones on the 
penultimate whorl, the uppermost and lowest are quite close 
to their respective sutures, and the intervening band falls 
just above the middle. The three apical whorls are of a rich 
purple-brown colour, which gradually passes into a paler tint 
on the succeeding volution. 

Bulimus (Cerastua) mamboiensis. (PL V. fig. 7.) 

Testa elonga^ conioa, turrits, subpelluoida, olbo-oornoa vel opal- 
esoens, nitida, anguste umbiUoata, liris obliquis oonfertis tenuibus, 
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infra medium anfr. ultimi subemnesoentibuo, instmeta \ anfr, 8» 
eonvexi, sublonto accroscentos, autura vix obliqua, aubprofiinda 
Bojuncti; spira elongata^ ad apicom obtusa; apertura oralia, 
fiupeme et infra acuminata, longii. totiua X adsaquana ; periat. 
tonue, margine oolumellari expanio ot reUexo, extremitatibua 
callo tonuissimo junctis. 

Longit. 22 millim., diam. maj. 10j|, miu. 10; ai>ortura longa, 
5 lata. 

Hoib, On the plains within 50 miles of Mamboia. 

One of the four specimens of this species is somewhat 
stumpier than the others and has the aperture closed with a 
firm white epiphragm, 

Bulimtis ( Ceraatw) Ijaatu 

Testa ovata, supeme produota, late perforata, subpellucido^albida, 
epidermide tenuissima pallide fiava induta, nitida, oblique con- 
fertim ot regulariter striata ; anfraci. 7, oonvexl, sutura profundi- 
useula, fere borisiontali, sejuncti, ultimus inferpe leviior sacoatus, 
striis ad basim productis ; apertura ovata, supeme acuminata, 
antice roiundata, longit. totius J subaDquans; perist. tonue, 
margine oolumellari late expanse et refiexo ; spira obtuse conica, 
ad apicem baud acuta. 

Longit. 18 millim., diam, maj. 11, min. 10; apertura 8 longa, 6 
lata, 

JJah. Same as i?. mamhoiensin* 

This is a much shorter species than B. mamhotensis^ with 
the aperture rounder below, the sculpture on the body- 
whorl continued equally strong to the base, the umbilicus 
slightly larger, and the columelior reflexion broader. 

BuUmus [Oerastus) JEmmu (PI. V. fig. 8,) 

Testa Bulimo Loiti persimilis, differt apioe magis aouminato, aper- 
iura magis perpeudiculari, anfraotibus striis vel lineis spiralibus 
omatis. 

Ix>ngii. 19 millim., diam. maj. 11, min. 10;|; apertura 8 longa, 
5 lata. 

Ilab, Hkata, Kidcte, Htoni Tliranza {Emin). 

Although very like i?. Lastt in form, 1 think there is little 
doubt that this species is distinct. On comparison the spire 
is seen to bo more pointed, the aperture less lateral, and the 
whorls exhibit numerous fine, transverse, white lines, which 
seem to be in the texture of the shell and are more plentiful 
in some specimens than in others. They are scarcely visible 
to the naked eye. 
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Bulimua ( Ceraatae) hidetemia. (PL V* fig. 9,) 

Testa aii(;ni6to umbiliraia, elongato-ovata, supeme prolongata* nitida, 
subpeHuoido-albida, oblique regular! ter oonfcrtim striata et tauuiter 
lirata ; apex mediocritor acutus ; anfract. 8, oonvexi, lente ores- 
contes, Butura profunda vix obliqua diseroti ; aperturu orata, 
pyriformis, longit. totius ^ paulo suporans ; perist. teuuo, mar- 
ginc columellari modice dilatato et redexo. 

Longit. 15^ milUm., diam. maj. 8, min. 7| ; aportura 6 longa, 3| 
lata. 

Hab. Kidcte [Emin ) ; on the plains within 50 miles of 
» Manil)oia {Last), 

Although similarly sculptured this is a smaller form than 
/L Lastly the 8i)ire is longer, and the proportions altogether 
different. A small variety, consisting of seven whorls and 
only 12 millim. long, was collected by Bishop Ilanningtou in 
Usagara. 

BuUmus ( Geraatua ?) umplicatus, (PL V. fig. 10.) 

Testa anguste umbilicata, ovata, superno produota, panim nitidn, 
albida, epidermido tenui flavescente induta, oblique tenuiter 
liratula; anfractus 7, peroouvexi, regulariter sublente accres- 
oentes, sutura 1 evil or obliqua, profunda, sejunoti; apexobtuaus; 
aportura jiarva, oval a, longit. totius | paulo superans; perist 
ienne, margine oolutnollari dilatato, modo leviter redexo, intus 
plica obliqua intranio basim versus instructo. 

Longit. 14 millim., diam. xmij. 7^, min. C| ; aportura 54 longa, 34 
lata. 

Hab. Matnboia, at an elevation of 4000 to 5000 feet. 

This species has a fold towards the base of the columella 
similar to that in B. ptychoxU^ Smith, a much larger shell 
from UjiiL The peristome on the columcllar side is not 
much reflexed over the umbilicus, but forms a continuous 
curve with the basal margin. 

Bulimua {GeraatuaT) tntrmeraua. (PL V. fig. 11.) 

Testa eloDgata, snporne acuminata, anguste rimata, baud nitida, 
tenuis, viridi-oornea ; apex introversus ^ anfract. 7| duo vel tres 
primi subfortiter oostulati, omteri oonvexiusouli, oblique siriati, 
ultimus circa medium oarina obsolete oinotus; aportura ovata, 
totius | j^ulo superans ; porist tenue, margine oolu- 
meuari sublate mlatato, supra rimam aliquanto lefloxo, intus, 
basim versus, oblique subtnincato vel plicato. 

Longit. 16 millim., diam. 7 ; aportura 6 longa, 4 lata. 

Hah. Mamboia, at an elevation of 4000 to 5000 feet. 
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The ^PQsemblancG in form and the faint raised line aronnd 
the bodj-whorl recall to mind the topical form of Subulina 
subcarimfera. That species la imperforatCi much more 
coarsely sculptured^ and has a more distinctly truncate colu« 
mella. The apex in both forms is similarly introverted. 

Bulimus {Buliminud) suholivaoeus. 

Buliminus oltvacBM (Qibboiw, MSS*), Taylor, Quart. Joum. Oonch. 
vol. i. p. 25S, pi. ii. iig. 5. 

Hob^ fiauri Island, Zanzibar (Taylor), 

Five specimens of this species were presented to the 
British Museum by J, S. Gibbons, Esq., in 1876. The name 
olivaceua being preoccupied by Pfeiffer for a species from 
Candia, I propose to designate the present species B. sni- 
olivaceuH^ the colour being aecidedly pale olive. 

Bulimus (Hapalua) aubvtrescena, (PL V. fig. 12.) 

Testa imperforata, donguta, tenuis, nitida, subpellucida, dilute 
virescens; anfract. 7, leviter con vox! , striis incrementi curvatis 
sculpti; spira ad apicem obtusa; sutura letriter obliqua, die** 
tinota; apertura inverse subauriformis, longit. totius ad- 
sequans ; jabrum tenuissimum, in medio prominens, ourvatum ; 
columella subtortuosa, albida, leviter et tenuiter rellexa, callo 
tenui labro junota. 

Lougit. 14 miUim., diam. 5 j ; apertura 5 longa, 2| lata. 

Hab. Mamboia, at an elevation of 4000 to 5000 feet. 

This is a more slender species than Hapalua Orateloupif 
Pfr., the type of the group, has a somewhat shorter body- 
whorL and a less distinct spiral curve on the columella, in 
one or the specimens there are about half a dozen roundish 
eggs, which are seen through the transparency of the shell, as 
in many species of Btenogyra, 

Bulimm {Hapalua) diaparilia, (PL Y. fig. 13.) 

Testa perforata, ovata, superoe paulo acuminata, albida, vel oerco, 
nitida ; anfract. 6, oonYOxiusculi, sutura leviter obliqua sejuncti, 
longitudinalitor argute striati, striis carvatis, infeme plus minus 
desinentibus, ultimas magnus, subvontrioosus ; apex subobtusus ; 
apertura elongata, inverse auriformis, longit. totius | superaas ; 
labrum teuue, in modio prominens, curvatom, prope suturam 
quasi inoisum vel ainuatum ; oolum^ leviter obliqua, expansa 
et reflexa, vix conterta. 

Longit. 13 millim., diam. 6 j ; apertoia 6| longa, 8 lata, 

Bab, Mamboia, at 4000 to 5000 feet elevation {Laai). 
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In the aiegle specimen from the above locality the strifip 
upon the upper wWls are strongly marked iicar the suture 
aoKnro, and become weaker towards the lower part On th^ 
last Volution^ however, the strioe are ecj^aally strongly incised 
all over the surface, being especially distinct near tlie outer 
lip. There is a slight depression below the suture in this 
wlioil, but it may only be an individual peculiarity. 

In three specimens collected by Sir J, Kirk in Usagara, 
which arc smaller than the type, the stria3 are still stronger 
and continue from sut urc to suture. They also differ in having 
the whoils slightly more convex and in being imperforate ; but 
this may be due to their immaturity. Notwithstanding these 
differences, on jilacing them side by side they all appear to 
belong to the same 8i)ecies. 

liulsmus {JIapalus) astfociatus, (Ph V. fig. 14.) 

Testa olongttta, aiigusta, vix perforata, nitida, albida, vel oerea ; 
anfiaci. 0, coTivcjci, lento aocrescentos, striis fortibus* rogularibus, 
confortis, subhorisontalibus, levitcr curvatis, sculpti, sutura paulo 
obliqiia disoroti, ultimas parvus ; apertura parva, lougit. totius 
^ admquatis ; labrum tcuue, leviier arouatum ; columella loviter 
coutorta, expansa ei refloxa, caUo tenui labro juncta. 

Longit. 7| milHm., diam. 3,^ ; a]>ertura 3 longa, lata. 

//oA. Mamboia, at an elevation of 4000 to 5000 foot. 

This species has the sculpture very like that of Hapalus 
diepurilia^ but is quite distinct on account of its very diffe- 
rent form. 

Stenogpra {Subultna) subcarintjhra. (PI. V. fig. 16.) 

Testa dongata, supeme acuminata, imporforata, nitida, olivaceo- 
lUBoa ; anfraot. 7, primus intortuB, sequentes duo oouvoxi, oostis 
oblk^ue curvatis subdistantibus ornati, emteri convexi, costis 
tenuioribus, valde eoufertis, inatructi, sutura levitcr obliqua, pro- 
funda, disoroti, ultimus oblongus, circa medium Unea elevata 
indistiuctu oinctus ; spira producta, ad apioem obtusa ; apertura 
irregulariter pyriformis, longit. totius | aubeaf^uans; labram 
tenue, antioe angustisaimo expannum ; columella dbida, In medio 
arcuata, inferne oblique truncata, infra truncaturam ainuata. 
IiOUgit. 16 milliiu., diom. 7i ; apertura 0^ longa, 4 lata. 

mi^or. Teata pallidior, anfr. 8, sooundo ot fertio ocMstis quam in 
forma typioa magis numeroais. 

Longit. 18 millim., diam. 8| ; apertura 7 longa, 4| lata. 

Bab, On the plains within 50 miles of Mamboia; also at 
an elevation of 4000 to 6000 feet (Lost). 

The columella is not so suddenly truncate as in typical 
Ann, (b Mag. N. H%$U Ser. 6. Vol. vi. 12 
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forms of Achatina^ but liaa rather the appearance of being 
obliquely plicate at the lower part. There is a slight 61m of 
callus connecting it with the upper end of the outer lip. The 
larger variety, iHce the type, has the faint raised line around 
the middle of the body-whorl, and agrees in all other respects 
except in the points above mentioned. 

Stenogyra {Suhulina) mamhoitnsis. (PL V. 6g. 16.) 

Testa elonguta, subulata, subelavata, alba, epidormide davesoente et 
strigaia induta ; anfraot. 10, convexiusculi, lento crescoritos, lineis 
incrementi obliquis tenuibus striati, sub lonte atriis spiralibus con- 
fertis njiorosc^picis sculpti; sutura obliqua, subprofunda ; apex 
maniTnillaris ; apertura albida, subovata, supra et infra paulo 
acuminata, longit. iotius { cequans ; columella bene arcuata, callo 
t^nui albo induta, antice abrupte truncata ; labrum tenuo, rogu- 
loriter curvatum. 

Longit 46 millim., diam. 13^ ; apertura 11^ longa, 0^ lata. 

Hah, On the plains within 60 miles of Mamboia [Laat). 
This 6ne species bears a Mneral resemblance to S. rangi^ 
anuy Pfr, (Reeve’s Conch. Jeon., Achatina^ 6g. 65), but iias 
longer whorls and is rather larger. An ejjg from one of the 
specimens is elongate- ovate and 5 millim. in length. 

Stenogyra {Sululina) magarica, (PL V. 6g, 17.) 

Testa gracilis, subuJata, nitida, albido-subpellucida, epidermide 
olivaoeo-fuBca plus minus induta ; epira sursum attenuata, ad 
apicem obtusa ; anfract. 15, apicales pauci couvexi, ccSteri plani* 
UtfCuJi, lento crescontes, lineis incrementi obliquis, supeme prope 
suturam arouatim subplicatis, sutura leviter cronnlata et obliqua 
sejuncti, ultimuo subquadratus ; apertura acute ovalis, longit 
totius I ad«>quans ; oolumella arcuata, autioe tnmoata, callo tauui 
induta. 

Longit. 37 millim., diam. 7 ; apertura 7 longa, 8| lata. 

Hab, Usagara {Bishop Hannington) j Kidete {Emin 
Pasha), 

This is a very elongate species with almost 6at whorls, 
llie subplicate lines of growth, especially on some of the 
upper volutions, give the sutural line a somewhat crcnulated 
appearance. 8, FosotsroHiy Pfr,, from Sierra Leone, has longer 
and more convex whorls and they are fewer in number* 

Stenogyra {Subulina) La»ti. (PL V. 6g. 18.) 

Testa gracilis, subulata, poUta, olivaceo-fusca, colore aaturatiore hie 
illic oblique sirigata ; spira supeme angustata, ad apioem mam* 
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mOIata; anfract lli oonvexi, iaoromettii lineis oWquia ienuibus 
striati ; apei^ixra parva, aonte ovalia, longit* iotitiB asquaoa ; 
columella arouata, antioe truucata. 

Iiougit* 15 millim,, 3|$ apert;ura 3 longa, If lata# 

JBai. MamboiE) at an altitude of 4000 to 5000 feet (Lofi)* 
The two apecimens of this species at hand are probably not 
fiill-ffrown, as a faint angulation at the periphery of the body- 
when suggests this opinion. In that case the number of 
whorls ana the proportion of the aperture to the total length 
majr hereafter require modification. S. involuta^ Gould, is 
similarly coloured, but is a larger and thicker shell* 

Slmogyra {Suhulina) Eminu (PI. V. fig. 10.) 

Testa olongata, gracilis, pyramidalis, subpeUncida^ pallido virescens 
vol flavo-viridis, polita ; anfract. 9, oonvexiaaculi, Wte oresoeuies, 
lineis incrementi obliquis leyiasime striati, suiura subprofunda, 
obliqua, disoreti ; apex obtuse rotundatus ; apertura parrs, oralis, 
supenie aouta, longit totius 1 paulo superans ; columella bene 
anmata, antioe oblique tnmeata, oallo tenoi albo induta. 
iMgit. 15 diantr 8| ; apertura d| longa, 2 lata. 

ndh Mamboia, at an altitude of 4000 to 5000 feet {Laat). 
This species bears a general resemblance to S. siricta^ Poey, 
from Cuba, but differs in having much rounder whorls, a more 
arcuate columella, with a distinct basal truncation. 8. Lasti 
is differently coloured and has shorter and more numerous 
whorls. 8n mammiUcUa^ Graven, is a larger species with a 
strongly puckered suture. 

Stenogyra {Bubulina) intermedia^ Taylor. 

fiesta gn^is, supeme ponim angustata, subpellucida, stramineo- 
alba, nitens ; anfract. 3~9, convexiusouli, elongati, oblique tenu- 
issimo striati, sopemo infra suturam obliquam minute corrugata ; 
apex rotundatus, obtusus ; apertura parva, ovata, suprno acu- 
minata, longit. totius ^ subasquans; columella value ourvata, 
antioe abrupte trunoata. 

Iiongit. 10 mimm., diam. ; apertura 2 longa, 1 lata. 

JJab. Mamboia (Last) ; Zanzibar (Oibbone)„ 

This is a pale straw-coloured glassy shell with rather long 
whorls, which are minutely (not very distinctly) puckered 
above at the suture. This feature is not mentioned 1^ Mt« 
Taylor in the original description (Quart. Journ, Gonch. 
vol. i. p. 282), nor is it depicted in the figure (pi. L fig. 5), in 
which the aperture is drawn rather too narrow. 


12 « 
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Sienogyra (Opeas) stenostoma. (PI. fig. 20.) 

Testa angusto rimata, olongata, graoUis. snperne aiteniiata, ad 
apicom obtusa, rotuadata, nitida, pellucido-Bubvireacona ; anfraot. 
8, leviter couvexi, striia inoromeiiti arcuaiia aoulpti, autura oblique 
sejuncti, ultimua elongatue^ cylindraceuB ; apertura olongata, 
anguBta, lougit. totius ^ Hubsdquans ; labrum tonue, prorsum 
ourvatum; columella fore pcrpondiculoris, auguste expansa ct 
roflexa* 

Longit. 10^ millim., diam. B; apertura B longa^ 1| lata. 

Hab^ Mamboia, at an altitude of 4000 to 5000 feet {Las()» 
This species has a long bodj-whorl and aperture, recalling 
to mind tlxe little Cecilianella acicula. 

Streptaxis mamhoiensis. (PI. VI. fig. 1.) 

Testa oblique ovata, umbilicata, parum dlstorta, alba, nitida ; au* 
fraot. 6, convexiuftculi, ccleriler crescontes, perobliquo arcuaiim 
etrlati, suporue ad suturam profundam crenulati, ultimas Usvior, 
obliquua, anti(‘e levitor ascendeos ; apertura fiaTeeoens, autioe 
lata curvata, lorigit. totius ^ tequans ; labrum prope suturam 
sinuatum, baud leflcxum, inferno paulo oxpansum, obliquum ; 
columella fiavesoeus, late dilatata at reiloxa, oallo flavesoente lato 
suturte juncta. 

Lougit. 18 millim., diom. 14 ; apertura 9 longa, 7 lata. 

Hah, Mamboia, at an altitude of 4000 to 5000 feet (Laai)^ 
The sutural line is very prettily denticulated by the ends of 
the oblique curved lirm ; those are almost obsolete on the 
body-whorl above the umbilicus and aperture. 

Streptaris ordinanus. (PI, VI. figs. 2, 2 a.) 

Testa parva, olauso-rimata, voldo distorta, polita, dilate viridi-alba ; 
anfract. 6, ad suturam crenulati, supcriores regulares, paroblique 
tenuiter striati, bic illic linois obliqob saturatioribus picti, ultimas 
hcvis, obli<iuuB, antice angustatus, supra aperturam subplanulatus, 
prope labnim breviter aacondens ; apertura parva, alba, longit. 
totius I admquaus; perist. angustissime refiexum, marginibua 
oallo tenui junctis, columellari paulo latiore. 

Longit. 6;| millim., diam. 4 ; apertura 2j longa, 2 lata. 

Hah. Mamboia, at 4000 to 5000 feet elevation (Last)* 

In young specimens the umbilicus is moderately broad end 
pervious to the apex^ and the shell looks rather uke a small 
Hyalinia. 
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Oibbua {OontdomtuI) breviculus^ (PL YI# fig. 3.) 

Testa orata, claiiBO«rimata, solidiuscula, viridi-fiaresoeiui ; anfraet# 
3-7, convexiusculi, oostulis gracilibus, oonfertis, obliquia, aroua- 
tos, insiruoti, sutura crenulata, foro horizontali sejuncti, ultimus 
antice vix dcBcondoiis ; spira brovis, convexa, ad apicem Imem 
obtusa; aportura antice oontraoia, intus pallide lUaoea, longit. 
totiuH ^ vix »quans ; perist. album, leritcr incrassatum, angusta 
reflcxum, marginibua callo tcnui, tuberculo obsolete propo 
labrum munito, junotis. 

Longit 14 millim., diam. 9;^ ; aportura 5 longa, lata. 
llab. Usagara {Sir /• Kirk ) . 

A short stumpy species, with the aperture considerably 
receding in front, so that, viewed laterally, the labrurn is very 
oblique. 


Ennea Jlanningtonu (PI. VI# fig. 4.) 

Testa pupiformis, cylindraoea, portbrata, albo-straminea, polita, hio 
illic linea obliqua olivacca piota; spira ad apioom rotundata; 
aufraoi. 8, lentc crosoentes. suparioroa oonvoxiasouli, ires ultimi 
planiascuii, sutura anguatiasima canaliuulata disoreti, ultimus 
hand aseendons, pone labrum sorobiculatus \ apertura parva, 
rotunde subtriangularis, longit. totius | )>aulo superans ; perist 
album, incrassatum et refiexum, dentibus sex, albis, insqualibus 
munltum. 

Longit. 10 millim., diam. 5; aportura 3 longa ot lata. 

Hab. Usagara (Ilannington and Kirk ) ; Mamboia, at an 
elevation of 4000 to 6000 feet (Last). 

This is a smooth glossy species like E, Imingata^ Dohm, 
but rather more slenucr and with different teeth in the mouth. 
There are three small ones on the outer lip, a fourth of the 
same sixe at the lower part of the columella, a large, very 
prominent one at the upper part, and a large lamellar one 
close to the termination of the labrum. The teeth on the 
outer lip and at the lower part of the columolla are indicated 
extornaily by slight indentations. 

Ennm Ntwioni. (Pi. VI. fig. 6.) 

Testa ovata, pupiformis, baud rimata, polita, subpolluoida, pallide 
oomea, hio illic linoa oUvaoea piota ; anfiraot. S, parum convexi, 
supra angoste maiginatL oblique striatuli, striis pone labrum 
Validis, ultimas antice subascendens ; aportura quinquedentata, 
mediooris, longit. totius ^ adsaquans ; perist, album, leyiter ex* 
pansum et reSexum ; columella intua lata. 

Longit. 11 millim., diam. 5 J ; apertura ^ longa, 3 lata. 
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Hah. Mamboia, at an altitude of 4000 to 5000 ftc* (lo^. 
This species differs from E. Hanningtom in being a little 
stouter, in having some strong strise behind the labnun, and 
in the armature of the mouth. Of the five teeth, one or the 
largest is on tlie middle of the outer lip, a small one is at the 
base of the aperture, a similar one on the middle of the colu- 
mella, a very minute one close to the up^ier extremity of the 
outer lip, and the fifth, which is about the same siae as that 
on the tabrum, is close to the very small one, thin and lamel- 
lar. E. qmdridentataj Martens, is very like this species. 

Ennea JbrUdentata. (PI. VI. fig. 6.) 

Testa pupiformis, paendorimata, alba, nitida, ad suturam minute 
denticulata ; anfract. 8, parum oonvexi, oblique striatuli, lente 
ercBcontes, ultimus pone et infra lubrum, etium in rcfriune umbili- 
cal! valdo scrobiculatus ; apertura ringens, dentibus sox inequa- 
libus munita, lougit. totius paulu superans ; perisi. late expan- 
sum, refloxum, album. 

Longit. 0 millim., diam. 4| ; apertura 2^ longa ot lata. 

Hcd>. Mamboia, at an altitude of 4000 to 5000 feet (Z/ost) ; 
Hkata (Emin). 

The teeth in this species, with the exception of a very 
minute one on the body-wall just above the columella, are 
large and strong. Two are on the outer lip, a bifurcate one 
on the columella, one at the base of the aperture, and the 
fifth, which is lamelliform, near the Junction of the outer Up 
with the whorl. The deep pit behind the columella produces 
a somewhat umbilicated ap^rance. Quite distinct from E, 
natidenais, to which it is allied. 

Ennea contangutnea. (PI. VI. fig. 7.) 

Testa E. fortiilentato) similis, sod paulo minor, fortius striata, apen- 
tura dontibuB quinque diverais munita. 

Longit. 7 j millim., diam. 4 ; apertura 2j^ longs, 2 lata. 

JJai. Kidotc (Emin ) ; Mamboia, 4000 to 5000 feet (Last). 
This species is very like E. forfidentata in form, but differs 
in being rather more strongly striated and in the armature of 
the mouth. There are two teeth, of which the upper is the 
smaller, on the outer lip, a strong bifurcate tooth on the 
columella, a large lamellar tooth, also bifurcate at the end 
nearest the columella, joining the upper end of the labnun, 
and a fifth, somewhat squarisli denticle is situated at the lower 
part of the aperture, but further in than the other teeth. 
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Emua ourvilatnella. (PI. YI. fig. 8.) 

Torta tenuia, subpellaoida, pupiformia, aupeme oonoidea, h&ad ri> 
mala, albida ; anfraotus S, oonTcxiasouli, eoetulia tenuibas 
obliquia instructi^ in interstitiiB microscopioe spiralitor interrupto 
striati ; apex obtuse oonoidalis, laeviH ; anfr. ultimus antioe lovitor 
aAcondeiiH, pono labrum profnndo offossus ; apertura parva, longit. 
totiuB ^ adeequatis, dentibus duobus munita ; perist. album, 
imulo dilatatum et roflexiim ; columella intus lata. 

Longit. 84 millim,, diam. 4 ; aportura 2 j longa, 2 lata. 

M 6| „ 3| „ 2j ,, 2 „ 

Ilab, Mnraboia, at an altitude of 4000 to 5000 feet (Last). 
Of the two teeth in the mouth of this species one corresponds 
to the indentation behind the outer lip, the other, which is 
lainellifortn, prominent, and curved, is on the body-wall and 
almost joined to the extremity of the labrum. The ends of 
the fine riblets give a pretty denticulate apjiearance to the 
suture. The microscopic stri® do not extend from riblet to 
riblet, but appear to be only on the left side of the riblets 
when the shell is examined with the spire upwards. 

Ennea oonsociata. (PI. VI. fig. 9.) 

Testa pupiformis, superiie obtuse oonoidea, albida, parum nitida ; 
aufraot. 8, convexiuscuU, suture profunda sojuncti, oblique for- 
titer striati, xiltimus antico paulo asuendens, pono ei infra aper- 
tunun Bcrobiculatus ; apertura subquadrata, ringens, dentibus 4 43 
albis, inox^ualibus, instruota, longit. totius ^ paulo superans; 
pmist. album, sublato dilatatum et reflexum. 

Longit 7 millim., diam. ; apertura 2J longa, 2^ lata. 

Hah. Kidete {Emin). 

This is a more slender shell than E, consanguinea^ diffe- 
rently striated, and it has different teeth in the aperture. Of 
these one on the outer lip is almost double, a second strong 
tooth is situated on the columella, a third smaller one within 
the lower margin, a Fourth much curved, hollowed out, lamel^ 
lar one adjoining the outer lip above, and, finally, a sixth 
tniuute denticle occurs above the large central tooth on the 
labrum. 


Ennea mquidenMa* (PI. VI. fig. 10.) 

Testa parva, oylindraoea, supeme paulo latior, ad aptcem obtusa, 
olbo-pelluoida, nitida; anfract. 0, oonvoxiusouli, Imvigati, supeme 
ad suturam aubproftmdam minute denticulati, ultimus penidtimo 
angustior, prone aperturam longiiudinaliter stiiatos, uMnque et 
inua scrobiouiatus ; apertura subquadrata, quadridentata, alba, 
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loni^t. totins | adtcqaanit perist sublate expuMUiD, albuu, 
narginibus callo tonni junctis. 

Ixmgit. 6 millim., diam. § ; apertura 2 longa, lata* 

JTah, Ukata {Emin), 

The teeth in the aperture are almost equidistant from one 
another. One is on the columella, one exactly opposite on 
the outer lip, one (the amallost) at the base of the aperture, 
and the fourtli, which is lamellar, curved, and hollowed out 
on the right side, joins the termination of the labrum. 

Ennea cenigmaitca, (PI. VI. fig. 11.) 

Testa parva, brevis, pupiformis, supra conoidalis, perforata, parum 
nitida, alba : anfract. 8, lento crescent es, convcxiuscull, angustip 
costollifl numerosis leviter obliquis et arcuatis instructi, sntura 
profunda smuncU, ultimus anticevix ascendens, utrinque et infra 
labrum valdo scrobiculatus et disiorius ; apertura parva, insigniter 
plicata, contorts ; perist. solutum, continuum, tenue^ dilaiatuiUt 
maximo irregulare, dextrorsum sinuatum, aiphonatum, album. 
Longit. 4j millim., diam. 3 ; apertura 1 j louj^ et lata. 

Hah, Mamboia, at an altitude of 4000 to 5000 feet {Last), 
The aperture of this little shell exhibits such distortions, 
plications, and wrinklings that the orifice is almost closed ; 
indeed it seems impossiWo to convey in words any adequate 
idea of it. 


Ennea soror. (PI. VI. fig. 12.) 

Testa parva, angusto perforata, pupiformis, supome conoidoa, sub- 
pellucido-albida, parum nitida; anfiact. 7, convoxiusouli, apieales 
licves, emtori t(*nuiter oblique et confertim costulati, autura sub* 
profunda, crenulata, baud obliqua, sejuncti, ultimus anticc oon* 
strictus, utrinque et infra oporturam valdo scrobiculatus ; apeiv 
tura i»arva, longit. totius adioquans. ringens, dontibus sex 
albis, valde iiiOMiualibus, instrueta ; perist. undique expansnm et 
reflexum, album, 

Longit. 5 millim., diam. ; apertura 1 j longa, 14 1^^* 

Hah, Same as that of E, amigmatica. 

The teeth in the aperture are disposed as follows : — A small 
denticle on the columella, a larger prominence behind it 
further within the aperture, a thin curved lamellar tooth on 
the bodv-wall at the junction of the labrum with the whorl, 
a very large one on the middle of the outer lip with a very 
minute one above it or, it might be said, adjoining it, and the 
sixth, which is also a very small denticle, situated between 
the large one on the outer lip and the smaller one on the 
columella. The ])ils on the last whorl outside the aperture 
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(Sortespond with the dcnticleA within^ that behind the labrum 
being remarkably deep. Pupa mtnuacula Morelet, closely 
resembles this sf>6cies. 

Ennta Bubhyallna, (PI. VI. fig. 13.) 

Testa cylindraooa, ad apicem obtusa, hyalina, nilida, angusto rimata ; 
an tract. 7, levitor convoxi, lapTes, ad suturam quasi anguste mar- 
ginati, ultimus anti<*o constrictus, pono ot infra labrum sorobifu- 
latus ; apcrlura ringens, longit. totius ^ eequans^ dontibus albis 
sex munita ; peristoma album, oxpausum et refloxum, marginibus 
callo ieniUHsimo junctis. 

Longit. 6 millim., diam. : aperiura 2 longa et lata. 

Tlab, Mamboia, at an altitude of 4000 to 5000 feet (Z/os^). 
Five of the teeth within the aperture are about equal in 
size. Two are on a coluraellar prominence, two opposite on 
tlie outer lip, and the fifth at the lower part of the aperture. 
The sixth parietal tooth is thin, lamellar, curved^ and joins 
the extremity of the labrum. K larva^ Morelet, is a smaller 
species, with longer whorls and only a single tooth on the 
columella. 


Ennm aubjlaoescens. (PI. VI, fig. 14.) 

Testa oylindracea, supomo obtusa, imperforata, nitida, subpolluoida, 
dilute flavesoens ; aufraot, 7, convoxiuaouli, Imvos, superno quasi 
anguste warginuti, ultimus pone et infra labrum scrobiculatus ; 
apertura parva, longit. toiius | adoxinans, raldo ringens, deutibus 
0-10 inmqualibus, albis munita; labrum leviter expansum et 
inorassatum. 

Longit. 6 miUim., diam. 2 ; apertura li| longa et lata. 

Mat. Same as E. Buhhyalim. 

This species is remarkable for its cylindrical form and the 
armature of the mouth. The columella is prominent, with 
three teeth upon it ; two teeth are at the lower part of the 
aperture, thix'c, of which the middle one is largest, within the 
right lip, and a very prominent, thin, squarish one on the 
whorl and joining the termination of the labrum. Three 
out of four specimens exhibit a tenth minute denticle at the 
lower part of the mouth. 

Enrua amicta. (PL VI. fig. 15.) 

Testa anguste perforata, pupiformis, alUda, epidermide ienui, pallida 
viridi-flavosoente induta, subnitida; anfractus 7, oonvexiusculL 

* This sneem is ^ured (Jouro. de Conch. 1877, pi. xii. fig. 5) under 
the name JP. 
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ragdariter oraoestes, sntura subprofunda Jimeti, lindis inoremeati 
teauibuB aliisque spiralibuB sal^beolotLi atriati; apex obtuaUB^ 
rotundatuB ; apertura parva, rotunda Bubquadrata, loagit totioa 
\ adsaquauB ; pcrist. vix incraaaatum, margiae extemo et infeme 
brevisaiino expauao, oolumellari late dilatato, eailo tanui Xafaro 
juncto. 

Lc^t. 6 ^ milling) diam. ; apertura 2 longa. 

ffab. Mamboia, at an altitude of 4000 to 5000 feet {Last)» 
This little species exliibils a distinct epidermis and lias no 
teeth in the aperture. A slight sinus is visible in the outer 
lip near the suture. 

Ennea Undix. (PI. VI. fig. 16.) 

Testa cylindracea, imperforata, alba, subpelluoida, nitida ; spira ad 
apicem obtuse rotundata ; atifractus 8, vix convexiusouli, IwveB, 
Butura simplico sejuucti, lineis incrementi vix striatuli ; afiortura 
rotunde subquadrat a, lorigit. totiua | paulo superaua, denticulo 
minuio supra medium oolumellce^ altero majore, lamcliiformi« 
parietali, proiie extremitatem labri, muniia ; porist. Icviter inoras- 
satum, vix expansum, margine dextro suporno sinuate^ in medio 
arcuato, prominento, columellari angoste dilatato. 

Longit. 8 millim., diam. 3 ; apertura longa, 1 ] lata. 

Hah. Mamboia^ at 4000 to 5000 feet elevation {Last). 

Like E. auhflaoescem and E. subhyalina this species is 
cjlindrical, smooth^ and very glossy^ but differs in having 
cdy two teeth in the aperture. 


Ennea mioroafoma, (PI. VI. fig. 17.) 

Testa breviter c^lindracea, ad apicem obtusa, an^te rimata, albo* 
peliucida, nitida ; anfract. 7 , oonvexiusculi, oblique leviter striati, 
ultimus inferno Urie panels longitudinalibuB instructUB, antioe 
contractus, utrinquo labrum scrobiculatus ; apertura parva, 
ringens, dentibus tribus validis, albis, munita, longit. totius | 
adeequans ; perist. album, tenue, expansum, sinuatum, margin!* 
bus oallo tenuissimo junc^. 

Longit. 3^ millim., di^. If ; apertura fere 1 longa. 

Hab. Mamboia^ at an altitude of 4000 to 5000 feet {Laat). 
The mouth of this minute species is much closed up by the 
three denticles, which converge towards the centre. One on 
the outer lip and one on the columella arc thick and rounded, 
whilst the third is thin, lamellar, and joins the upper termina* 
tion of the labrum. Under a powerful lens the deepiah 
suture appears to be faintly denticulate. The short longitu*- 
dinaL lirm on the last whorl do not extend upward as iar as 
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the sature, but are most diatiuct amund the umbilical depres- 
sion* 


Ennm pecultarts. (PL VL fig. 18.) 

Testa parra, pupifoni^ Tix rimmta^ albida toI pallide stauumea^ 
nitida, striis ootiletiis, oblique cunratas« eoii8|nouiB aoolpta; aaftmot. 
7, apioalcB duo iuQvigaii, superae obtusi, oanteri ocmvezL sataBa 
levitor obliqua, profunditiscula jnncti, ultimUfl antice contradtiis, 
pone labrum hand profunde scrobioulatus ; aperture parva, 
longit. totiuB \ ada^quuns, suporue peculiariter sinuata, dentibus 
tribuB munita ; periet. levitor iiicraBsatum, subroflexurn, margini- 
bus callo tenui juiiotis, doxtro superae circulariter sinuato. 

Longit. 4 milliin., diam. 2 : a|)ertura 1 longa ot lata. 

liab. Mamboia, at au elevation of 4000 to 6000 feet (Last ) . 
The peculiar, almost circular sinus at the upper pai*t of the 
aperture is formed bjr the outer lip bending forward in the 
middle into a tooth«Uko projection, which is almost mot a 
prominent but not very tliicic tooth on the whorl and adjoining 
the termination of the labrum. The third denticle is smaU 
and situated within the lower margin of the aperture. The 
columella at the upper part seems to exhibit far within a 
broad horizontal plate, but being so far within the aperture, it 
is not easily defined. 


EXPLANATION OF THE PLATES. 

Platk V. 

I\a 9 . 1. 1 a, KyuUnia La»ti, 

ISff. 2. Ifyalinia Eminiam, 

F!g* C. Trw^umanina matnboimm, 

Eiff, 4. TrochoMmna tpi^piUis, 

Eig, 6. JBulimua (Ehamw) ttsagarieui* 

Etg, 6. Eulimun (Jihackin) qumricmgulaius, 
7 . Eulimm ( Cera$tu9) immhokMit. 
JFw, 8. Bulimtu (Ceroato) Emmi, 

0. Eulinvus ( Certutm) kuhtenm, 

Eig* 10. BvUnm 

Eg, 11. BuUmui (Cenutm P) inirovenim* 
jFy^. 12. BuUnm (HixpalmS atidetresosna. 

f , 18. BuUmw {Hapuku) d%9pmytiU^ 

. 14. BuUmm {Bopahu) tmooksbu, 

. 18. Btenoggra (SuMma) suboarin^eiyi. 
jng. 16. SUnogyra {S\Aulma\ mawheimm, 
Ew, 17. Stmdgyra fSkibtdtna) u$agarioa. 

Ew, 18. Btenogyra LaiU, 

Em, 10, (SubuUna) Emmi 

E^k 90* Skm^ro (C^pasw) 
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PtAIB VI. 

F^, 1 . filtr^pt4ixi8 mambinemi** 

Fiffs* 2 . 2 a, ^reftUuris ordinariw, 

Fiff, 0. Otbbw (Gonidoneuit) brevieuluB^ 
Fi^, 4 , Fnnea jlannitigloni. 

Fig, 0, FnnHi I^'nivioni, 

Fi^, 6 . Ennea fortidf-nkita, 

Fg, 7 a Fnnea emaangmnea. 

Fig, 8 . Fnnea tnrrilameOa, 

Fg, 9 . Fnnea conaociata. 

Fig, 10* Ftmea cpqHulentata, 

Fg. 1 1 . Fnnea eenignuttica, 

Fg, 1 2 , Fnnea aomr. 

Fig, 13* Fnnea mhhgalina. 

Fig, 14. Fnnea sud^aveacem, 

Fg, 15. Fnnea niuieta. 

Fg, 1 6. Fnnea lendix. 

Fig, 17« Finea micrmtoma. 

Fig, 18 . Fnnea pectdiaHi, 


XVIII. — On a new Species o/’Guiraca. By Edward 
Bartlett, Curator of the Maidstone Museum. 

Whiijb closely comparing my specimens of this genus I 
observed a great difference in the bills and in the general 
colour of the birds obtained by Mr. U. Whitely on tho 
Cariraang River, British Guiana, which 1 think are sufficient 
to separate them from the well-known Quiraca cymiea^ auct* 

The bill of Quiraca cyanea is short, robust, and much 
curved on the culroen ; the lower belly is greyish blue; under 
tail- coverts blue, like the breast. 

Quiraca RoikschildHy sp. n. 

Bill similar to Quiraca cyanoidcs, straight, acute ; cnlmen 
not curved as in Quiraca cyanea^ length of culmcn 0*75. 

Male, — General colour similar to Quiraca cyanea^ the 
silvery blue of forehead and spot of same on cheek brighter 
and more extended ; upper and lower parts darker blue than 
in the old form ; rump uniform with the mantle; bell^ nearly 
black ; under tail-coverts blackish, faintly tinged with dark 
blue. 

Female. — Dark umber-brown, palest on the forehead and 
chin. Much darker than the female of Quiraca cyanm. 

This well-marked species by its size, colour, and straight 
culmcn cannot be confused with either Quiraca cyanea or 
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Chiiraca oymotd^^ the two nearest allied forms, although it 
possesses charaotors ol both, beiuff an intermediate phase 
which might readily be taken for a hybrid* 

I append dimensions of four species. 

It affords me much pleasure in naming this new species 
after the Honourable Walter Rothschild. 


Ouirai*a arpentimj Sharpe. 

(BUI robust, cultueu slightly curved.) 

No, Length. Wing. Tail. 

1. d» Oo-«jidn, Cordova, 

Argentine (A*. 

White) 0*7 3*0 30 

2. J, Catamarow, Arg. 

lUii.(RW, White) .. 0*6 3’4 8-8 


Ottiraca cyama (Linn.). 
(Culmeu much cur\ed.) 


L <J, Brazil 


3* 

4. d) , C'ifmtral America .. 

5. $ , Brazil 


6*95 

2*9 

2*7 

6*85 

2‘9 

28 

5*4 

2*9 

2*05 

5*5 

2*9 

2*86 

6*6 

2*6 

2*0 


Ouiracn Rothschitfliif ep. n. 
(Culmeu straight.) 

1. <y, River Carimang .. 0-0 3 05 2*85 


2. 9, „ I, 5-76 2*36 2*56 

Ouiraea cyanoidet. 
(Culmeu slightly curved.) 

1. cf f Panama 0*2 3*2 2*86 

2. $,Autioquia 0*3 3*0 2*7 


Tarsus. Culmen. 


0*86 0*7 

0*86 0*7 


0-8 0*0 

0*8 0*0 

0*8 0*56 

0*86 0*56 

0*8 0*0 


0*8 0*76 

0*8 0*7 


0*8 0*7 

0*8 0*7 


XlX.^De8cnj)tiom^tuH> new Cyprinodontaid Fiahes. 

By G. A. Boulekgbk. 

Cyprtiiodon Dai^fbrdiu 

B. 12-^18. A. 11-12. V.6. L*lat. 27-28. L. tr. 11. 

Height of body 2| to 8 times in males^S^ times in femalesi 
in the total length (without caudal) ; length of head 3| to 8^ 
times in males, Sf in females. Diameter of eye eq[ual to length 
of snout and contained 8^ to 3] times in length of head ; 
interorbitai space half length of head ; snout short and obtuse. 
Dorsal not extending when depressed to the caudsJ ; its origin 
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ftbore the elerenth or twelfth scale of the lateral line, 
midway between the ocdpnt and the root of the candal 
in males, between the gill-opening and the root of the caudal 
in females. Origin of anal wlow the thirteenth or fourteenth 
scale of the lateral line in males, below the fifteenth in 
females. Caudal truncated. Medea with ten or eleven dark 
brown vertical bands, separated by yellowish-brown inter- 
spaces ; dorsal blackish, with transverse series of black dots ; 
anal yellowish, with transverse series of black dots ; caudal 
vellowishi with three or four blackish vertical lines. Fenudee 
brown, with small blackish spots ; a black spot at the root of 
the caudal ; ftns yellowish. 

Total lengthy male 45 millim., female 52. 

Several specimens were obtained in Asia Minor, at Albis- 
tan, b}r Mr. C. G. Danford. C. dimar^ Kiipp., was likewise 
found in the same locality by Mr. Danford. 

Haplochilue Bartii. 

D. S—IO. A. 15—16. V. 6. L. lat. Sd-dS. L. tr. 10—11. 

Ileight of body 5 to 5| times in males, 4| times in females, 
in the total length (without catsdal) ; length of hmui 3| to 4 
times in males, 3^ to d| in females. Diameter of ^e equal 
to length of snout and one fourth the length of the head ; 
inUam’bital space half length of head; snout very short, 
lower jaw prmecting beyond the iq>per; a short tentacle on 
each side of the snout. Origin of the dorsal above the middle 
of the anal, twice se far from the occiput as from t^ root of 
the caudal, corresponding to the twenty-fifth to twenty-eeventh 
scale of toe lateral line. Pectorals not reaching ventrals, 
latter not reaching anal. Brown or bronzy above, yellowieh 
inferiorly ; each scale with a darker spot, best defined in the 
males ; dorsal and anal fins whitish, with grey dots, anal with 
a fine blackish edge ; candal grey or blackish. 

Total length 80 milllim. 

Trinidad. “ Known as the Wabine ; has a power of 
leaving the water and jumpi^ b^ its tail.” ^veral speci- 
mens were presented to the British Mnsemn by Mr. f. H, 
Hart, Superintendent of the Eoyal Botanic Gardens, Trini- 
dad, to wnom we already owe the discovery of an undescril^ 
fit>g on that island *. 

* trmiMa, Bottleng. Ann. ft Mag. Nat. Hist, (6) iii, 1689, 

p. 897. 
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Xli.—-De0cr^ion of a new Bmirrd from Borneo. 

By Oldfield Thomas. 

In the OriontHl Region four of the many species of squirrel 
there found are cWacterieed by haring their mussles 
markedly elongated, the proportions of their skulls being 
tlierefore quite different irom those of ordinary squirrels. 
These four are the follunring 5. lattoaudaitu, Mull. & 
Schl., formed into a separate genus, Rktnoeoiurus, by Gray, 
on account of the great length of its muzzle; 3, Pemyi, 
M.-Edw. ; 3. rufigenia^ Blnnt. : and 8. Berdmorei, Bly*. 

To this list I now have to add a fifth, discovered by that 
able naturalist and collector Mr. A. 11. Everett on Mount 
Penrisen, West Sarawak, during the wet season of 1889-90. 
I propose to call it 


Sciurue Everettt^ sp. n. 

Fur thick and soft, markedly more so than in the somewhat 
nmilar 8. tenuis, Horsf.| found in the same district. Colour 
uniform dark grizzled olive, rather darker than in 8. tenuis ; 
sides of cheeks, shoulders, and front of kips with a very faint 
fulvous suffusion. Under surface dirty greyish white, the 
hairs everywhere slaty grey for two thirds their length, then 
tipped on the throat and belly with dirty white auu on the 
chin and breast with dull fulvous. Ears short, rounded, not 
tufted or emphasized in colour. Tail unusually short, com* 
paratively short-haired, almost cylindrical, the hairs ringed 
with dull fulvous and black. Skull small and lightly Wit, 
muzzle proportionally very long and narrow. Premolars 
Molars small and delicate, their series on the two aides 
parallel, little bowed. 

Measurements of the type (an adult skin) : — ^Head and 
body 175millim.: tail, without hairs 109, with hairs 144; 
hind foot, without claws, 40. Skull : tip of nasals to bregma 
(centre of frontO'Oarietal suture) 36 : zygomatic breadth 34*5, 
interorbital breaath 14; leng^ of nasak 15*7, breadth of 
nasals anteriorly 6*2, palate, length 34*3; 

diastema 13 ; length of tooth-senes 8*7. 

A second spemmen is rather larger, measuring t— Head 
and body 180 milHm., tail without hairs 118, hind foot 40*6. 

This speciee is suWfi<^ll7 by no means unlike 8. c6t» 
MSfwu, GFr., or 8. lokriedi, Hodgs., sgreeiiw with both in its 
general size and its uniform dull grizzled olive-colour ; W it 

* S«« TbomM, P. Z. 8. 1866, p, 71. 
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may be readily distinguished from either by ita elongated 
anout^ which allies it to the four species first mentioned. Of 
these, S, laticaudatus is separated by its larger siaso, shorter 
hair, browner colour, nearly white belly, and still longer 
miuszle : S, rufigenis by the brilliant rufous of its cheeks and 
the underside of its tail; 8. Pernyi by its similarly rufous 
tail ; and 8. Berdmorei by the black and white longitudinal 
stripes with which its l) 0 (ly is oruainented. No other species 
that 1 can find have any close relationship to the new form 
discovered by Mr. Everett, in wdiosc honour I have very 
great pleasure in naming it. 


XXI . — On the Anatomy of Horny Sponges belonging to the 
Oenua Hircinia, and on a uetv Genus, By 11. Fol 

The genus Hircinia was created by Nardo in 1838 for 
certain horny sponges possessing two systems of fibres-nsome 
coarse and analogous to those of tlie bath-sponge {Kuapongid) ^ 
and others vciy fine and numerous, resembling the elastic 
fibrillffi of the connective tissue of Vertebrates. 5"he structure 
of those fibrillao was investigated by Lioberkiihn, O. Schmidt, 
and F. E. Schulze, who showed that they do not anastomose, 
but terminate iu all directions in rounded swellings. The 
two latter authors, however, like Kolliker and Hyatt, con* ^ 
sidered that these fibrils probably belonged to a parasite or to 
a commensal of these sponges. It was for this reason that 
the family Filiforte was actually abandoned; so that Vos« 
maer, in his monograph of the Spongiarise, does not recognize ' 
a single genus belonging to this family, and suppresses it. 

Actions which 1 have made of specimens of Uircinm 
variabilis and Hircinia sp. n., from the neighbourhood of 
Nice, have enabled me to solve the disputed question of the 
origin and nature of the fibrillm, aha this in a sense opposed 
to that of recent authors. 

On making a series of somewhat thick transverse sections 
of a specimen macerated for a few hours only, so as to sepa-* 
rate the epithclia while leaving the connective tissue un- 
touched, we see at once in the clearest possible way that the 
fibrils are not disposed at random, as would be the case were 
we dealing with a parasite, but form a syBiem of incomplete 
septa, which alternate with the fibres of the skeleton, with 

s Translated iVom the * Couipies Bendus dw Stances de VAcaddmis 
des ScieiiceB/ tome cx., June 9, 1890, p, 1900 aaq. 
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uphich they but ravely come into contact. If we choo»e, for 
the purpose of cutting sections, a portion in process of rapid 
growth, we shall find in the place of the fibrulss large tracts 
of fusiform cells which clearly bolo?ig to the connective tissue 
of the sponge. Lower down these tracts spread out, and 
iiaBcciit fibrils arc observed on which the fasiforni c(3lls 
arc di8})osed like a string of beads. Further on still the cells 
have atrophied, and there only remains their product, the 
fibril. 

Tlie authors mentioned wore therefore wrong in holding 
witlumt a particle of proof that the fibrils were the work of 
an unknown parasite j on the contrary, they form an integral 
part of the sponge. The family Filiferje must be reinstated, 
as being the surest and best characterized division of all tliOsSe 
which have been made in the order of Horny Spongos. 

There is met witli in abundance in the waters round Nice a 
blackisli sponge of large size, which I cannot discover has ever 
been described. This sponge adheres teuaeiously to rocks ex- 
posed to the oj)t‘n sea, at de|)ths of from 10 to 30 metros, and 
It can only be collected by aid of the diving-dress. It attains 
the size of a man’s head. In colour it is of t!)e neutral tint 
of water-colour painters ; it is shining, and is provided with 
numerous conuli, which are more widely separated than iu 
Ilirciuiaj but leas so than in Spongeliay and with a very small 
number of large oscula. If left to itself in an aquarium a 
larger number of oscula open after a few hours ; these are 
very minute and ai'c situated between those already men- 
tioned. 

This sponge is friable, owing to the fact that the fibres of 
its skeleton are wide apart ; but its tissue is very dense and 
in section reminds one of calfs sweetbread. Jt consists for 
the most part of a compact and almost iTidcstructible con- 
nective tissue, in which are lodged canals and flagellated 
chambers, disposed as in Euspongia. 

There is much difficulty in eliminating this tissue by 
maceration ; but after doing so, there remains a skeleton of 
very coarse fibres, widely separated, but anastoinosuig and 
affecting a regular disposition. These fibres are hollow, 
composed of several concentric sheaths, and enclos<^, in their 
axis only, numerous foreign bodies of large size, such as 
grains of sand, pieces of the skeleton of other animals, &c. 

This sponge, then, comes between Spongelia and Aplyaina 
by reason of its skeleton ; by its tissue, which offers a much 
greater resistaiioe to the action of chemical agents than that 
of Aplyshia^ it recalls the OhondroBm\ while by its canal* 
Ann, & Mag, N, Hut, Ser. 6. Vol. vi. 18 
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ByBtem it is allied to Ilircinia and Euspongia^ It occupies 
an intermediato position between the known types. 

I bestow the name Saroomua ^ on tliis new genus, which 
anpears to me to deserve a new family. The species from 
the environs of Nice 1 designate Sarcomua Georgi f. 


XXII . — JSotaa from the 8t Andrews Marine Laboratory 

(under the Fishery Board for Scotland). — No. XII. By 
Prof. iPlNTOSH, M.D., LL.D., F.K.S., &c. 

1. Preliminary Note on the Occurrence of the Pelagic Annelids and 

Chfiptogmths iu St. Andrews llay throughout tie Year. 

2. On the British Bpecios of 8pinihifi\ 

8. On the Young Stages of the Gunnel {^CentronotM gufmeUuB)^ 

1. Preliminary Note on the Occurrence of the Pelagic Annelida 
and Choiiognaths in JSt, Andrews Bay throughout the 
Year. 

The following remarks on the pelagic Annelids of the Bay of 
St. Andrews are preliminary, and formed indeed part of 
a survey of the whole pelagic forms Irom Gshes downwards 
during the year 1888 — especially in their relation to the 
iishones j. 

So far as rcgai’ds the marine Polifchwta the contrast with'" 
southern waters is marked, since hitherto there has been an 
absence of such typical pelagic Annelids as the Alciopidie, so 
well described by Grcef§,or the Syllidians, which have lately 
received the careful attention of Viguier ||. The only adult 
pelagic forms, indeed, arc Autolyiua and the sexual forms of 
the Neicides. All the others arc larval, postlarval, and 
young stages of Annelids, and thus fall under the temporarily 
pelagic group. They often occur in large numbers and pro- 
nably exercise on important function in connexion with the 
food of post-larval and young fishes, for it is well known that 

s From vdpKtafia^ a fleshy excrescence. 

t Named after Georgia Ouessler, a very skilful diver employed by me, 
and who obtained for mo the first specimen of this sponge. Since theo 
1 have often collected it myself. 

t I have the tame acknowledgment to^ make as in the previous note 
(XI.) in regard tc» the assistance given me in the examination of the various 
nets by Mr. J. Pentland Bmitb, M.A., R.Sc. 

5 llntersuchungen hber Alciopidon,’’ Nova Acta L. C. 80. 

It *^Hur lea Animaux infdrieurs, 11. Annelides Pelagiques,^’ Archiv. 
Zool. Expdr. 2** adr. iv. p. 347, 
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no ^oup i« more eagerly followed by the fishes than the 
manne Annelids. 

As in certain groups the spawning-period of the Annelids 
is considiurably prolonged (though not necessarily in indi- 
viduals), that is, larvaa of the same species are found during 
several months, a constant succession of young forms taking 
the place of those which have advanced to tne later stages 
after undergoing changes more or loss noteworthy, and many 
of which settle on new sites on the bottom or amidst the rocks 
to form I’resh colonies. A large number of these young 
stages arc caught near the bottom by the trawl-like tow-net^, 
and they arc only occasionally to bo found near the surface 
under favourable conditions of temperature and the sea itself. 

The great larval bristles so characteristic of the youn^ of 
the Spionidaj do not seem to prevent in all cases their being 
eaten by young fishes, though the observations arc as yet too 
few to enable definite conclusions to be made on this point. 
These long bristles, however, may constitute an effectual guard 
from the attacks of the smaller predatory Invertebrates, which 
otherwise would prey on them. They certainly form a 
atriking fringe in the early stages, and tne metallic lustre in 
some species gives them no littio beauty. 

Tomopierisy formerly considered somewhat rare, is a form 
which frequents the inshore watoi*s from January to December, 
Hie enormous numbers of the Chmtognaths again almost 
throughout the entire year is a feature of moment in connexion 
with the food of fishes, which readily devour them. In some 
inshore areas the bag of the large raid water-net, after a brief 
haul in autumn, is distended with a semisoUd mass of them. 

The activity of the ^st-larval Annelids is great. They 
^lide rapidly through the water and often circle nimbly in a 
hmited area and again shoot towards the side of the vessel 
next the Hghtj where they collect like the Copepoda. They 
are also voracious ; for instance, a post-larval Nenne (ctVm- 
seized on the tail of a ScotecohpiB a little less than 
itself, and it was only after a severe struggle, in which both 
exerted themselves desperately, that the latter managed to 
withdraw its tail— now considerably injured — from the eager 
mouth of the Nerine, 

In the beginning of January various marine Annelids 
present symptoms of maturity, such as the Polynoidm and 

* As formerly moutioned this net is invsluaUe in such investigations, 
bringing to for instance, such forms as A^ahm^iB and 
whiA otherwise would have escaped notice. 
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Aremcolay and yet the latter h^is been found equally matui^ 
in October, The Polynoidss especially are early in this 
respect both in Europe and America. None of their pelagic 
laiva% however, have hitherto boon found at St. Andrews in 
January. IJcnaen*, again, in the Baltic procured only a very 
few lai van of Pdydom during this month. 

Tornopteris at St. Andrews occurred on many occasions ; 
in(h»(‘d its absence from the tow-nets was rarer than its 
presence, 

Sa<jitt<p of various sizes were abundant and sonic were 
large, willi advanced reproductive 
organs, as Lo Bianco and others i | 

found at Naples. Their occurrence \ \ \ 1 

in largo nuinliers in winter has long ' ' 

been known f, and the multitudes of 
fine living examples stranded on the 
beach sparkle like needles of glass. 

The huger forms (about 1 ineli) were 
captured in the inidwater-nets and the 
smaller (about i inch) in the surface- 
and bottom-nets. A considerable 
number of the larger specimens had a 
parasitic Ncmatoid in the alimen- 
tary canal, while some presented a 
Tiematode in the same situation (sec 
woodcut) . 

Next month (Febiuary) the pelagic 
Annelids were represented by females 
of Aviolytuh witli the ventral ovige- 
roua sac and males. The midwater- 
Tiet also cajituied an epitocous Nerein 
(olim Iphiuervis fucicida)^ which in Tromatodo at anal aeptuaa 
fonner jears had been tossed on shore 
by storms. Young Polynoida* (//ar- 

moihoh wihkata &c.) escaped from the ova in the tanks, but 
none w'cre cognized in the contents of the nets. The larval 
JSerinc with the reticulated investment, and which has also 
been found in the Foith iii February by Messrs. Cunningham 
and Kamagc and larval examples of Polydora also occurred. 
In regard to the latter. Ilcnscn found this month and the 
next most prolific of them in the Baltic, and he gives the 
spawning-period as from October to April, The bristles 

♦ Funfie Pcricht der Komission ^c. (BerJin, 1887). 

t Vtdv Ann. & Mag. Nat, Hist. 4th ser. xiv. p. l/>5 (1874). 

t Trans. Ji. Hoc. Edinb. \ol. xxxiii. pt. 3, p. 088, pi. xxxvii, fig, 2 e. 
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(pal^olie) of Sabellaria aptnuhaa and Harwothoii imbrioata 
were common in the bottora^net. Tomopteria about half- 
grown occurred in midwater-, bottom-, and surface-nets. If 
there was any difference in size it was in favour of those from 
the bottom -nets. 

The Chaetoguaths were extremely abundant, especially in 
the midwater-nct, and many were almost mature. The larger 
forms in this net measurea l| inch, and some of the same 
size were seen in the other nets. Besides the Trematode 
parasite sevoral showed a larval Trematode in front of the 
caudal septum. 

The same forms were found in March so far as it was 
j) 0 ssible to examine during the intervale of storms. Many of 
the littoral Polynoidee continued fully rine, such as Ifanno* 
tho'4^ Emrne^ and Lepidonotua. Though it is known that 
certain of the Nemcrtcans spawn at this time, no larval forms 
occurred in the tow-nets, in which they seem to be rarely 
found. 

Amonpt the Annelids in April were also Aulolytua pro- 
Ufar and the epitocous form of Nereis (IphtnerBia), The 
fojrmer bred freely in the laboratory and their variations in 
colour were noteworthy. Viewed from the dorsum many 
females are pinkish with dark brown eyes. The ovigerous 
rogion is reddish and green, the former chiefly characterizing 
the segment-junctions. The succeeding region is greenish in 
front, pale posteriorly. Ventrally the colours are similar but 
fainter. The alimentary canal has a dull yellowish coat. 
The coloration of the ova and embryos in the sac in some 
cases is pale, in others dull yellowish or greenish. The 
young after emergence agreed with the descriptions of pre- 
vious authors, and apj>cared to be moj’e elongated than the 
larval examples of AxUolytm cornutas of Alex. Agassiz * 
before the tentacles appeared. Agassiz found his forms in 
April. The reproductive period of A. prolifer in this country 
is prolonged. 

No example of Alitta virena was procured in any of the 
nets; yet the beach in former years in March and April 
has often been strewn with splemlid examples, some more 
than 8 feet in length. They would therefore not seem to be 
so characteristically pelagic at the reproductive season as 
JFfaZofo, the SylUdiaus, or other Nereids. 

Tomopteria was frequent and of fair size (1 inch), while 
the Chffitognaths were on the whole leas conspicuous than in 
the previous month, though some reached J inch long. A 

• Alternate Generat in Annol.,” Journ. Boat, Soc. Nat. Hist. vii. 

p. m. 
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few were caature at the beginning of the naotith| btit the 
majority were immature or bad spawned. This corresponds 
with the condition in the Neapolitan forms. 

The Annelids mentioned as occurring in April likowiso 
were present in May, while there was a decided increase in 
the larval forms pertaining to other genera. Thus trocho** 
spheres of PhylMoce and Eulalia frequently appeared along 
with young Magehnw^ which agreed in most points with the 
description and figures of Clfmarbde, though he docs not make 
it clear that the young Magehna has at first only slender 
st)ine4ikc papillae on its elongated tentacles, as in Spio^ and 
tliat the characteristic thick cylindrical ones aie developed 
first at the base. Thus in some pelagic examples about 
4 millim. in length (body) both kinds exist on the organs. 
The young forms referable to Claparhdo’s fig, 12, Taf. x.^, 
seem to be iS^^iVlike, and show no circulation of corpuscles in 
the tentacles, while those resembling his fig, 10 have active 
corpuscular circulation in the tentacles, the distal parts of 
which art' readily lust. Moreover, the former is occasionally 
considerably larger tlian the latter. When the circulation is 
established in the tentacles a small rounded black eye appears 
at the anterior and inner border of each tentacle, while two 
small and indefinite pigment- specks occur on each side of the 
middle line in front of the mouth and nearly in a line with 
the outer eyes. Purther investigation therefore is necessary 
to clear up the doubtful points. These young examples swiot 
freely, with a wriggling motion, after coiling the long tentaclen 
like a spring, and again settle on the bottom or at uio surface 
and stretch out the two long tapering tentacles. Numerous 
young Terebcllids in the transparent slieaths were common 
in the bottom-nets. 

The only form observed in the mid water-net during June 
was Tomopterisj which appeared once iu considerable nutnb^s 
and from 1 to 1^ inch in length. Numerous ova occurred in 
the perivisceral diverticula of the feet. Ohaetognaths were 
obtained in the same net, but they were comparatively few 
and small, only the larger forms reaching 15 millim. This 
theiefore diflFered from the condition during the winter 
months, when the bay teemed with large and active SagiUie^ 
The bottom-net was extremely rich as the month advanced in 
larval forms of Net'ine (two s^cics), Polydoraj and other 
SSpionidm, such as Magdona* Young HarmotholU imbricata 
w ith four scales and seven bristled feet, advanced young of 
Nyjhtht/8 with a pair of eye-spots opposite the third bristled 


• lU'oboch. \iber Aunt. u. Entwifklmigbgyacli. &c. (l^oipaig, 180 .S), 
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foot the tip of one tentacle being bifid, maleft of Auhlj^iue 
prokjer^ advanced younj^ of Ph^lodoce maculakt^ about 4 
nnllim., Eumida aanffutnea of about sixteen briatled seg- 
ments, ly^dora of twenty segments, Eteone of twenty-five 

S ents, Eulalia of 6 and young of Amphicora were 

forms occasionally met with in the bottom-net* Though 
less abundant than the Copepods they formed a prominent 
feature in the pelagic life and made a notable addition to the 
food of the post-larval fishes, which as they get older seek the 
bottom. When the nets were worked close to the rocky 
margins the larval forms of Spirorbie were also common. 
Mumerous Polydorce and Magehnm were still in the mature 
condition, so that the spawning-period extends over a con- 
siderable area. 

A decided increase in the number of pelagic larval Annelids 
took place in July. In every instance they were present in 
greater or less numbers in the bottom-nets, while as the month 
advanced they likewise became freauent in the surface-nets. 
The most abundant were the larval and postlarval forms of 
BpiO^ Polydora^ and Nerine. Ter^llm and Nicolecr were also 
common, and a few of the older examples of these strength- 
ened the hyaline tube with particles of sand and mud. 
Minute postlarval Polynoidas occurred frequently in the 
bottom-nets. It is rare, so far as present experience goes, to 
find many young Polynoidae between tide-marks, where the 
adults me so common, and their abundance in the bottom- nets 
at a distance from the shore, in a truly pelagic condition, 
partly explains the reason. Besides the foregoing, minute 
postl^af forms of Eulalia^ Castalia^ Phohii, Caj^iella^ and 
Aricia were also procured. On the whole the wealth of 
pelade larval Annelids was noteworthy. 

The Chmtognatiis were less conspicuous close inshore and 
they chiefly appeared in the midwater-net. Yet perhaps 
they were not tar removed, since in tormcr ^cars masses were 
obtained at the cud of the month in the midwater-net on the 
trolf-fish-ground towards the mouth of the Forth, 

The larval Annelids attained their maximum iu August, 
the same forms occurring in the bottom-net as during July. 
Some of the post-larval Polvnoidm reached ^ inch in length. 
The use of the net beyond the Bav, as off the Bell Bock and 
south-east of the Island of Ha^ snowed that the same types 
abounded in these regions. Tomopteri* was comparatively 
retei 

The midweter*aet captured Tomople,n$ somewhat more 
frequently alope with an occasional Nereis, probably from 
pelagic seaweeds or ddbris, or perhaps from aocidentadly 
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touching the CTOund. The larval forms of N&rine^ PcfyAiray 
BoJyno^f and Terebella were also obtained ; but this net was 
less productive of FolydKFia than the bottom-net. 

In the surface-net, in addition to tlio forms already men- 
tioned, larvfiB of Nereis and young forms of Magehna papUli^ 
cornis appeared. Tomopteris was procured only once. In 
tJje open sea near the Bell Bock the chief novelty was a 
young example of Hermadton vellucidum. 

Throughout September the liottom-netB were especially rich 
ill the lai-val, j)OBt-larval, and young Annelids, the most con- 
spicuous being still those of tlie Spionidce, e. g. Nerim^ tipioy 
and Polydora^ from the minute larvie with the enormous 
bristles to the more elongated forms with a pair of tentacles. 
Tlie fifth body-segment in the Polydoroi showed the charac- 
teiistic bristles with the liook at the tip, and some reached 
2*5 millim. in length. The abundance of Polydora is not 
surprising, since it is one of the most common aj>ocies in tlie 
sea, pciforaiing the rocks along the beach and shells — both 
living and dead — from the tidal margin to deep water. The 
adult forms of Nertney Scolecolejnsy and S^o are also very 
frequent between tide-marks. 

liesides the foregoing was a young Aphrodita 5 millim. 
long, trochosplieres of Jrolynoidee with post-larval and young 
foims, a young exam})lc of LmiiKa setosisnma aliout 1 
millim. long with bristles and scales, a young specimen 
of Pholoe minuia with four pairs of narnpodia, a young 
Nephthys with six pairs, a caudal style of two segments 
articulated like the glandular hair of a plant, and a young 
Cirraiulus alwut 3 millim. long. Young Phyllodocidie, 
T&rehello^y and Ariciidm, unknown trocliospheres, and a 
young Turbellarian of a light greenish colour by transmitted 
light were also present. Auiolyi%s prolifer, after an absence 
of some Meeks, again made its appearance this month. 

The midwater-uet presented a contrast to the foregoing, 
since larval forms of the Spioiiidw only were observed occa- 
sionally, and onco a young example of Nerine i inch long. 
On the other liand, Tomopteris | inch in length was obtained 
several times, though sparingly. Bagittce also occurred fre- 
quently in this net, but in small numbers, except on the 5th. 
They ranged from 12 to 16 millim. 

Laival Annelids were much more frequent in the surface- 
nets than in the latter, though they fell far short of the 
bottom-net in this respect. The majority pertained to the 
H})ionida*, as already explained, and some were obtained in 
e\ery Imul of the net, Ihougli larval forms of the Polynoidm 
otcujred occaBionally. JhmofUerts appeared only once, but 
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the finest example in the moseum was procured this month. 
A few Sagittm 18 millim. long were present once. 

Thrnngliout October the larval Annelids still abounded in 
the bottom-nets, demonstrating how ample the food-supplies 
of the smaller fishes are from this group during a consider- 
able period of the year. The forms consisted cnicfly of the 
larvse of Nerine^ Poly dor a y and Polyno^e, SagiUm were 
obtained sparingly in this net in the earlier part of the month, 
but at the end they were very numerous and ranged from 8 
to 15 millim. 

In the midwator-net Tomopteris occurred occjisionally in 
small numbers, ranging from IJ inch in length downwards. 
Very few Hagifta* appeared in this net, and only on one 
occasion. 

Iri the surface-net the larval stages of Nerine and Po/y- 
dora were captured along tvith a few small examples of 
Tomojiteris during the first half of the month. The paucity 
of their numbers formed a contrast with those immediately 
preceding. 

In November the surface-net gave only a very few small 
specimens of Tomojyferift, while the hottora-net, besides a few 
similar specimens, added a few Nematodes. These free 
Nematodes aic occasionally got at considerable depths. 
SagittoPy again, of good size occurred in all the nets and often 
in great numbers. They took the place of the absent IJydro- 
modiisie. 

The paucity of Annelidan life was eojially marked in 
Decemlier. In the surface-net a single TomopteriH ^ inch 
long was obtained. The same form occurred in the mid- 
water*net occasionally from ^ to f inch. In the bottom-net 
only bristles of Sahellaria and Nereis with fragments of 
Pohno'^ were taken. The same bristles moreover occurred 
in the contents of a tow-net sent me by Mr. Shrubsole from 
SliecnieBS-on-8ca. 

The SagittWy again, were remarkably numerous and large. 
In the Burfacc-iict and in the bottom-net they api>eared in 
similar proportions, but not always in correspondence ; thus 
the record of the surface-net on the 6th. 13th, 14t[i, and 18th 
was “ numerous, few, many, few,” wliile in the bottom-net it 
was few, many, many, few ” on the same dates. In the 
midwater-nct they were especially abundant and large, 
ran^ng from | to I inch, and the reproductive organs were 
well developed. They formed an important element in the 
food of the various fishes at this season. 

Only a portion of the life -history of the Annelids 
chwta) is thus brought before us in tlie pelagic fauna; but it 
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is interesting to note how persistently the larval and post- 
larval forms of some species occur for months. Any danger 
which a limited spawning-period might engender is thus 
obviated. As soon as the later stages are reached^ with the 
exception of Tornopteris^ they cease to be pelagic, and have 
to be sought at the bottom or between tide-marks. 

2. On the British Species of Spinthor. 

In his recent elaborate account of the genus Spinther^ 
Vvof. L. von Graff has placed the form I had mentioned as 
Spinther onittcoidesy Johnst., under Spinther arcticusy Wirdn* 
Tlie llritish form referred to was procured in the beginning 
of August 1865 from the long lines of the fishermen in the 
Minch. It was small, dead or nearly so, and rapidly decom- 
posing, so that the dorsal lamellee and other parts were 
injured. The original specimen of 8^ miutooides is not in the 
British Museum, and is thought by Prof. Jeffrey Bell to have 
been lost, and some doubt then existed as to the minute 
characters. It differs from the other species which have been 
subsequently discovered, especially in regard to the cirrus on 
the parapodia and the presence of bristles with simple tips in 
the dorsal lamella?. 

A minute examination of the Hebridean specimen, however, 
shows that while the species is not Sj^inther oniscoidesy 
Johnston, it is certainly not 8, arcticuSy Wiren. The contour 
and general structure miproaches that of S. minidoeuSy Grubei^ 
and in this Prof, von Graff now agrees with me. No cirrus 
is present, and the free lateral (circumferential) lamellsB diverge 
from the condition in the other two forms mentioned. The 
bristles of the dorsal lamellsB are bifid, any simple tips seen 
in the preparations being due to |)osition (on edge). The 
ventral surface is marked by rows of minute warts, while the 
])hai 7 ngeal region in protrusion forms a smooth trumpet-like 
expansion, and thus differs from the organ in 8. arctiem. 

Spinthm* is one of the rarest British Annelids, and seems 
to be confined to the western shores. The Irish coast should 
be specially searched, as it is very desirable to have an 
example of the original species described by Dr. Johnston, 
which was sent to him from Belfast Bay (6-10 fathoms). 

3. On the Young Stages of the Gunnel (Centronotus 
gunnellus). 

In the paper on the Development and Life-histories of 
Telcostcan JTishes an account is given of the gunnel from 
♦ Arbeilen au^t d. Zoolog. Institut zu Gm, ii. Bd. No. 8 (1887). 
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tlie egg up to a stage when a hypural tinckening occurred in 
the tail, which also preaented fin-rava. At this stage * a 
well-marked interrupted line of black pigment nins from the 
cardiac region to the anus, passes forward and upward behind 
it, and is then continued to the tail ; the marginal fin is con- 
tinuous from the anus to the tail; a narrower [preanal] fin 
occurs in front of this, and it diminishes about the region of 
the gall-bladder, whicn is large and distinct. The dorsal fin 
again is similar and deepens a little in front of the caudal, 
Timich in outline is somewhat lobate. The fin-rajs are present 
in the tail and arc at this time better marked in the ventral 
(anal) than in the dorsal fin. They are also distinct in the 
{HJctorals. The snout now extends forward about half the 
diameter of the eye in front of it, and the mandible projects 
a little further, but is motionless, the animal aerating its gills 
in its pi ogress through the water.’’ The large size of the 
otocysts and their continuation upward so as nearly to meet 
in the median dorsal line is another interesting feature. At 
tliis stage they are fully 12 milUm. in length. It may further 
be noted that the venti^l median line of black piguient ceases 
before reaching a line from the pectorals, an oblique bar on 
each side, forming a A with the apex directed forward, 
occurring at this region, onl^ a short streak of pigment 
existing in the middle line in iront. No trace of ventral fins 
is apparent. 

Lately (23rd May) the trawl-like bottom tow-net brought 
up a remarkably transparent fish about 35’5millim. in length 
which gives us an intermediate stage between the foregoing 
and those which resemble the adult, though perhaps they only 
exceed this specimen by a few millimetres. The gunnel at 
this stage appears to live on the bottom, and probably hides 
amongst the sand like the young Anguilla^ to which at first 
sight It has a close resemblance. 

I'he proportions of this translucent fish differ materially 
from the earlier form. Thus the eye is much less in propor- 
tion 1o the size of the head and the latter occupies much leas 
bulk in proi>ortion to the body. Nevertheless the eyes seemed 
to be large and prominent in life when viewed fi‘ora above. 
The eye has a silvery lustre laterally, emerald and dark olive- 

{ jreen when viewed from above. Ventrally a black pigment- 
ine begins on the hyoid and continues along the median line 
to the anus, just as in the earlier form, except that in front 
it ^ow passes between the separated limbs or the A -shaped 
arrangement. A line of the same pigmen^dots behind the 

* McIntosh and IMiioe, Traus. H, Bog. Kdin. vol, xxxy. p. 800 (1800). 
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vent proceeded to the base of the tail. In addition to the 
forcgoinpr a band of small though distinct black pigment^-apots 
conmirnced on the lateral region behind the pectoral on 
each side and extended to the anal region. Moreover a single 
snot occurred on each side beneath the pectoral, and thus below 
tne line just mentioned. A touch of the same pigment 
existed in front of the shoulder-girdle. During life all these 
pigment-specks were in a state of contraction ; but as death 
approached they gradually assumed a stellate form, and thus 
the spirit-preparation shows the coloration much more dis- 
tinctly than the living animal. 

The pectoral fins arc proportionally large. All the dorsal 
inler8])itious bones, as also the articulation of the fin-rays, 
are evident, whereas only the first three or four of the anal 
are seen, the first indeed alone presenting an articulation with 
the fin-ray. Tliirty-sevcu haemal spines occinted in front of 
the anus. A few minute black pignumt-specks were visible 
(under the miicrosco[>e) along the spinal cord. The notochord 
remained simple from the anterior edge of the lower hypural 
to the termination, only a minute ventral knob occurring 
between the first and second hypural. Eight caudal rays 
abutted on the inferior or large hypural, three on tho next 
above, then one more or less intermediate, three to the upper 
hypural, above which lay the tip of the notochord, while four 
rested on tJic epiurals. The total number was thus nincteen 4 
Day givts fifteen as the number of the rays. The doi-sal 
fin-rays were 79 or 80; Day gives 75 to 82, The anal fin 
l)ad 44 rays ; Day mentions 39 to 45, Only 1 1 |)ectora] rays 
were distinguishable; Day states the number to be 11 or 12^ 
As the fish was quite translucent these numbers are of 
interest. Both doraally and ventral ly a portion of tlie larval 
fin existed in front of the caudal, lue gall-bladder farms a 
distinct pale area at the posterior border of the liver. The 
urinary bladder is large and its opening conspicuous. 

In the paper formerly referred to it was mentioned that 
young gunnels resembling the adults had beort procured in 
J uly. They were captured off the Isle of May m the mid- 
water-net at 80 fathoms, but probably the net touched the 
bottom. They are only a few millim. longer than the fore- 
going translucent form, but they are thicker and more massive 
throughout, and tlie region from the base of the pectoral to 
the tip of the snout is longer. Moreover they have well-formed 
ventral fins. The pigment along the sides forms a series of 
reticulations witli the long diameter of the ovoid pale space# 
vertical. Eleven black bars arc continued from the body to 
the dorsal tin without trace of the eye-like areas of tho oault. 
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Similar though much fainter touches inferiorly proceed on 
the anal fin. Traces of the line of pigment seen at tlic 
younger stage a little above the ventral border of the abdo- 
men are still present ; but all tlie reticulations just described 
have been developed subsequently and independently. The 
median ventral pigment-line is aUo quite distinct from the 
brancliiostegal region to the vent. The modification of tlie 
numerous and somewhat small lateral reticulations into tlie 
larger vertical bars of the adult is easily observed in a series, 
as also the gradual diminution of the pectorals. A charac- 
teristic feature of this young stage is the presence of a K- 
shaped arrangement of bluclc pigment on each side of the 
head, tlie strong bar of the K uniting with its fellow over 
the brain and proceeding forward over the eye to the tip of 
tlic snout. One leg of the K goes from the eye straight 
downward to the edge of the mandible, while the other 
slope's backward to the opercular region. 

The (jailicj* stage here described would appear to represent 
a scasoifs growth, and, indeed, it is possible tliat the later 
stage referred to is a form about two mouths older. 


XXIIL — O 71 the Anatomy of Sesia tipuliformis and Tro- 
chllium apiforme, Linn, By l^of. 12, K. Brandt*. 

Two years ago, while studying the anatomy of Serna scoUce- 
I discovered that the structure of the moth differs much 
from the usual Lepidopterous type, and I thought it would be 
interesting to compare the connexion between the outwarcl 
form and the internal structure of other moths belonging to 
the same group. In the summer of 1887 I had an oppor- 
tunity of dissecting several specimens of Sesia tipuliformis 
and Trochilium ap^formey and ascertained by repeated experi- 
ments that they agreed in most essential points. 

• Translatisl from the XtusHian by W. F. Kirby, F.L,S., F.E.S., &o. 
[The accoi^nayin^ ^as writt^m in June 1888, and published 
m * llorm SocietatiB Eutomohigicm Koasico),' vqI xxxii, pp. 41<-40, in 
1880. 1 have not seen any translation or abstract elsewhere ; and as the 
subject, relating to a very aberrant group of I^epidoptora, is of consider- 
able interest and imporianco, and the languages of Eastern Europe are at 
pj^seni unfamiliar to many entomologists, 1 thought it might ba useful to 
give the article a somewhat wider circulati<m,— W. F. K.J 
t [This insect is ^ ery rare in England, and fresh specimens would bo 
unattainablo for dissection ; but tho other two species discussed in this 
paper are sufficiently abundant. — W. F. K.] 
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The anatomy of the Clear-wings ia particularly interesting, 
because these motlis exhibit obvious mimicry* The most 
remarkable point about the anatom;^ of 8» scoliaformts is that 
this mimicry docs not originate in the perfect state, but 
exhibits a partial arrest of development at the normal con* 
dition of the pupa-state. The imperfect scaling of the wings 
may be thus explained j for the scales of LepiJoptera are 
develojKsd gradually during the formation of the pupa. A 
similar arrest of development at some stage in the formation 
of the pupa is likewise visible in the internal structure. This 
shows that the Clear-wings are probably aucicui forms which 
have latterly acquired a special adaptation to (or mimicry of) 
other flower-frequenting insects. 

The present paper includes my observations on the dissec- 
tion of three sjiecimcns (one male and two females) of SeMa 
tijpuUfyrmis and two sfiecimcns (male and female) of Trochilium 
apiforme. 


Sesta tipuHjormis. 

The skeleton exhibits the same peculiarities which 1 had 
already noted in 8, scoltwjbrmts. It deserves special atten- 
tion that there are three distinct thoracic segments in these 
Clear-wings. 

As regards the mouth-organs^ the proboscis is moderately 
developed but very weekly constructed. 

The nervous system is composed of nine ganglia, viz. two 
cephalic (supra- and infra-oesophagenl) , three thoracic, and 
four abdominal. The supra-cesophageal ganglion is well 
developed and exhibits considerable and wdl-marked sinuo- 
sities ; the visual parts arc broad, thick, and short. The 
infra-oesophageal ganglion is small and placed very near to 
the supra- oesophageal. The first thoracic ganglion is placed 
nearer to the infra-oesophageal than to the second thoracic 
ganglion, but the second and third thoracic ganglia arc very 
near together. The abdominal ganglia are rather small and 
placed at equal distances apart. Tne last thoracic ganglion 
IS larger than the rest and distributes nerves to the various 
limbs and also to the reproductive organs and to the straight 
intestine. The nervous system is an*angod on the same prin- 
ciple in both Sesia tipulif>rmis and scolierformisy but is 
arrested in development, for we find here three thoracic 
ganglia, as is usually the case in the pupa, whereas only two 
separate thoracic ganglia are usually present in the imago in 
the typical nervous system of Lepiaoptera, 

The digestive organs exhibit tne following parts;— (1) the 
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OMOphagua, (2) the crop. (8) the stomach, (4) the intestine. 
The last is distinctly divided into the small and large intes- 
tine, and is furnished with a blind branch (the csscum) . The 
oesophagus is a very long and naiTow tube, which is gradually 
dilated at tlie lower end, and thus forms a large sac-like crop, 
opening into the oesophagus at the wide part. The stomach 
is of an oval shape, very narrow at each cud. The small 
intestine is much more slender and docs not form any expan- 
sions. At the commencement of the intestine appears a pear^ 
shaped branch, which is the blind intestine (caecum). 

With regara to the morphological importance of the diges* 
tive apparatus, 1 think it possible that it represents about 
half the usual development in typical Lepidoptcra, But the 
peculiar structure of the crop inuicates an arrest of develop- 
ment in the pupa-stage. The crop does not communicate 
with the middle of the oesophagus, as is normally the case in 
Lepidoptcra, but is placed near the lower end and communi- 
cates witli the hinder part, not by means of a long slender 
canal, but, on the contrary, it opens into the oesophagus at 
the broad end, imperceptibly passing into the sac-liko portion. 
The crop is formed thus in the last stage of the development 
of the digestive apparatus in the pupa, when it is not placed 
any more forward, and its commencement does not loxm a 
stalk. 

The salivary glands are feebly developed. They consist of 
two long slender tubes, one end of wliicU opens into the lower 
part of the mouth ; the other end is usually rounded. 

The Malpighian vessels present no peculiarity, being 
arranged on the usual type found in Lepidoptcra. On each 
side of the alimentary canal are two vessels, opening into the 
commencement of the small intestine. Each vessel consists 
of two tubes, one of which is simple, but the other forms a 
connexion between the two vessels. Near the openings of the 
two Malpighian vessels they form a very small oblong expan- 
sion, the rudiment of a urinary bladder. 

The heart or dorsal vessel is a long and rather narrow 
tube with several constrictions. There are eight chambers 
and attachments for the aha musculares on the ^rsal surface* 

The respiratory system is arranged as follows : — There are 
two large rcspiratoiy tubes on the ventral surface, running 
^ong tlie whole trunk of the insect, and communioatiug with 
it by means of two transverse arching tracheas. At the hinder 
end of the body they are connected by means of a transverse 
tube* Numerous line branches are distributed to the various 
internal organs, and from these also run smaller transverse 
branches which communicate witii the spiracles. The air- 
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cavities or air-vessels are not yet trachees. In this rennect 
the Sesiida? differ much from the Sphingidas, in which tnev 
are placed together in one cluster in front, and in which such 
vesicles or sacs are absent in the transverse branches of the 
trachea? on the ventral surface. 

The nial (3 sexual apparatus of aS. tipultfiprmis consists of the 
following parts : — (1) the testes, (2) the deferent ducts, (3) 
the vesiculip aeminales^ (4) the ductm ajaculatoriuBy (5) the 
penis, (6) the accessory glands. 

Tlie Ustesy as is invariably the case in LepidojUera, are two 
in number, and are enclosed in a common sac or scrotum. 
Tlie Jifiient dxicts are short and broad, opening into the 
veaicukp spmtnalfSj wliich are Hinall oblong sacs. The ductus 
ejacvlatorius is a long sinuous tube. Tlie penis is liorny, 
with a guitar-8haj)ed dej)ression in the middle. The accessory 
glands are long and very sinuous. 

The female sexual apparatus of 8. Ujynliformts consists of 
the following paits : — (1) the two ovaiies, (2) the oviduct, 
(3) the vagina, (4) two accessory glands, (/>) reeeptaculum 
semiuisj (G) impaired accessory gland, (7) copulutory pouch, 
and (8) ovipositor. 

While investigating the anatomy of Sesia scoUceformis I 
noted a remarkable peculiarity in the structure of the ovaries. 
Knell ovary contains fourteen tubes, each of which emits a 
small excretory canal. Eveiy two canals unite, forming 
seven egg-tubes, which then combine to form one oviduct on 
each side, and afterwards unite at the vagina. This pecu-^ 
liarity in the structure of the ovaries is very remarkable and 
constitutes an exception to their usual type in Lepidoptora. 
In all other Lepidoptera hitherto examined there are only 
four egg-tubes in each ovary. It would be very interesting 
to discover whether the same anomaly in tlie structure of the 
ovaries is to be met with in other species of /ffesia^ or whether 
it is peculiar to R scoticeformis. On dissecting /?• tipuli^ 
formis 1 found that it exhibited the normal structure of the 
ovaiies. 1 only count four egg-tubes in each ovary^ These 
ducts are long, rather narrow, and only slightly constricted, 
80 that they form straight rather than undulating tubes* 
The sliort broad oviducts open into the long vagina, which is 
considerably dilated at the end. There are two accessory 
glands, each of which is constructed of a broad pear-shaped 
part, opening into the vagina, and a long narrow tube, coiled 
in the peritoneal cavity. The unpaired supplementary gland 
consists of a long, narrow, stalk-like tube, opening at the 
lower end of the vagina. The reoepktculum seminis is a long 
nanow tube, with the rounded end coiled in the cavity of the 
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li^y^ but the narrow hinder end opening into the vagina. 
There is also a connecting canal extending from tjie middle 
of the receptaculum aeminisy and opening into the efferent 
channel of the copulatory pouch — the small round sac which 
terminates in a separate external opening by means of a 
separate canal. 

Tiie structure of the female reproductive organs exhibits 
considerable development, It hardly differs from the usual 
Ijcpidoptcrous type except in the absence of branching fatty 

? :iands. There is, however, a very sliglit trace of deviation 
rom the normal type, seen in the imperfect development Of 
certain parts. \ 


Trochilium apijbrmc^ Linn. 

The skeleton exhibits the same peculiarities of structure 
which are characteristic of Seaia tipuliformis and BcolUeformi^* 

The nervous system likewise exhibits the same arrange- 
nietit, showing the remaikable arrest in the development of 
tlie insect in the pupa state. There arc nine ganglia — two 
cephalic (supra- and infra-oesophageal), three thoracic, and four 
abdominal, of which the last is the largest. 

The digestive system exhibits the following parts (1) 
the oesophagus, (2) the crop, (3) the stomach, (4) the small 
intestine, (&} the large intestine, provided with a blind branch 
(the decum). The oesupliagus is very long and narrow and 
is enlarged at the lower end. The crop exhibits the dilata- 
tion of uie lower and lateral end of the oesophagus at its side, 
as in the pupa« It remains in that condition when it changes 
from the lower to the lateral position. The crop is nari*ower 
and longer than in /Sesta tipuliformis and acohc^Jbnms, and 
Opens into the stomach by a short broad stalk. The re^ 
mainder is longer and narrower. The bli?)d f4)pendage is 
comparatively short, but the large intestine, behind the 
blind branch and the csecum, is broad and thicx, as in Sasia 
Hpulijbrmia and aooUcefomiia. 

The salivary glands are two long slender tubes, constructed 
throughout exactly as in the two Seaus, and opening into the 
mouth in just the same way. 

The Malpighian vessels exhibit the typical structure* 
Tliere are three on each side of the intestine* Two of these 
unite in a ooiumon canal, but the third joins them, and then 
tliey all terminate in a common canal, opening at the com* 
mencement of the small intestine* This common canal is 
shorter, wider, and thicker than in & tipuHjbrmts. The 
Malpighian vessels themselves are very long and sitmooS 

Ann. Mag* N. JUtat. Ser. 6. VoL vi* 14 
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tubes. The amalgamated Malpighian vessels exhibit he dila* 
tation near the opening of the intestine. 

The heart or dorsal vessel is constructed exactly as in 
tijpult/ormis* 

The respiratory system consists of two large respiratory 
tubes, placed at the sides of the abdomen, and composed of 
the united respiratory tubes which run from the trachese. 
These abdominal respiratory tubes ore continued to tlio thorax, 
and subdivide. At the hinder end of the abdomen the two 
main respiratory tubes are united in n curve, but there is no 
connexion between them at any other j>art of their course, 
and thus they differ from the respiratory tubes of S, iipuli- 
formia^ in which the conducting respiratory canals are con- 
^nected by wide respiratoiy tubes at each segment. 

The male reproductive B 3 »^stcm is of the same form and 
construction as in S. tipuUformia, It includes :~teBtes, con- 
tained in a common scrc^um ; two deferent ducts, opening 
into the large round veaiculm aemtnalea ; the ductus ^acula^ 
ioriuSj shaped like a long sinuous tube ; a horny jicnis, pro- 
vided with a furrow ; and two long, sinuous, aocessoty 
glands. 

The female reproductive system consists of the following 
parts: — (1) two ovaries, (2) tiro oviducts, (8) vagina, (4) 
copulatory pouch, (5) receptaculum seminis^ (6) one unpaimd 
accessory gland, (7) two paired accessory glands, and (8) 
ovipositor. Each ovary consists of four very long sinuous 
egg-tubes. These four tubes unite into one common oviduct, 
and then both oviducts open into the vamna. The reospioer 
ulum seminis is a little round sac, whidi opens at one end 
into the copulatory pouch and at the otlier into the vagina. 
The unpaired accessory gland resembles a long, narroir> 
sinuous tube, provided with two short, rounded, bag-like pro- 
cesses at the upper end. The paired accessory glaii^ 
resemble tw'o short sinuous tubes. The copulatory pouch is 
an oval and rather large sac, which opens outwards by a 
separate outlet through trie deferent canal, but which com- 
municates with the receptaculum aeniinis by a connecting 
tube, and appears to be indirectly connected with the vagina. ^ 


XXIV.-— the Circulatory System of the Carapace in the 
Decapod Crustacea, By E. L. Bouviek 

The circulatory system of the Decapod Crustacea, as described 
in the classic memoirs, after the investigations of Lund, 

* Tmnalated from the ^ Comptos Beadus dos S^cea do I'Acaddials 
doB Bcieucen,^ tome vx., June 0, 1890, p. 1211 et $eq. 
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Erohn^ and, above all, of H* Milne-Edwards, consists (I) Of 
an arterial system which conveys the blood directly from the 
heart and imrs it into the lacnnsB of the body-cavity, (2) of 
a branchial system in which the blood from the lacunas, after 
being arteriulized, circulates in tlic direction of the lieari, 
and is eventually jK)tired into the pericardial chamber by 
which the latter is surrounded. 

Huxley reproduces tliese ideas in his work on the Crayfish, 
and adds that the pericardial sinus is perhaps partially occu- 

C ied by some blood which has not passed through the 

ranchiie, though this is doubtful Claus, in a recent 
paper, is much more positive ; l\c states that the membrane 
of the carapace always contains venous blood, derived it 
may be from the lacunm of the body-cavity, it may be 
from the arterial extremities of the tegumentary branches 
of the lateral anterior arteries (anterinary arteries) , and he 
justly obsm'ca that ihis blood certainly does not flow into 
the branchial sinus for the purpose of passing through the 
branchifls, but passes directly from the body-walls into the 
pericardial sinus t* ^J^he learned carcinologist anpears to 
make use of this fact to combat the opijiion of Milne-lEd wards, 
who holds the heart of the Decapod Crustacea to be an 
arterial heart in the sense that the Molluscan heart is ; how- 
ever, lie merely formulates, without further details, the rule 
quoted above, contenting himself with describing very 
minutely the circulation in the carapace of the jPAySasoma*- 
stage of the larva of the lobster. 

Now, if we consider that the larvae of Decapod Crustacea, 
before tlie branohias appear, have no other rcspiratoiy appar 
ratOB than the membrane of the carapace, and must therefore 
respire in the same manner as Afysis we are forced to believe 
that, in tlie absence of demonstrative proof, we cannot draw 
oonclusions from tlie larva as to the adult, and we ask our- 
selves whether Milne-Edwards may not be right after all in 
holding the Decapod heart to be exclusively arterial. 

Numeiuus experiments and a large number of injections 
performed on crayfish (Astacus JlumaUilts)^ on species of Boh 
gwm {Eupagurus Bernhardus^ E, Pridiawifi%)y on Dromia 
{Dromia vulgaris)^ on aquatic crabs {Platpcarcinus pagurm^ 


• Huxl^, ‘The Crayfish j an Introduction to the Study of Zoology,’ 
p, 56 (im). 

t Clausi ‘’Zur Kenntnia der Kreislaufsorgaiie der Schisopodan and 
Pa^podou,” Arheitan aos dam Zool. Inatit. a. Univ. Wien, Ba« v. p, 40 


i Ifolaga, “ Clrcohitio& et rasj^ation chas CrustacAi Sohixopodaa 
Arch, ZooL Exp. ^ terie, t, i (.1668), 



On ike Oireulatory Bystm in Ike Ihdeipof Crmkt^ 

Co/fcinua mcpnas)^ and on land-crabft of the genua Chrdieemay 
have enabled me to study in all its details the circulation in 
the membranous walls which clothe the carapace in the bran* 
chial region, and to substantiate by definite investigations on 
adults the rule enunciated by Claus. 

The afferent system of the membrane which clothes the 
carapace in the branchial regions has its origin in the vast 
postcephalic lacuna wliich surrounds the liver and the entire 
stomach ; a quantity of blood, very variable in amount in 
the different types, also enters this membrane by the ultimate 
branches of the lateral anterior (antennary) and posterior 
arteries. In tlie land-crabs of the genus Cardteomaj as in 
Birgua /a/ro, which was studied by Somper, the largest por- 
tion of the blood is drawn from the ventral region of this 
lacuna and forms a large trunk in front, which then divides 
into several branches, the secondary divisions of which are 
very nunterous, very minute, and gatlier themselves into a 
ple^cus; but in the more distinctly aquatic Decapod Crustacea 
the large afferent trunk usually docs not exist, and we are 
confronted with an infinite number of little anastomosing 
lacunar eunals, which detach themselves from the lacuna at 
its points of contact with the membrane. 

Tlic efferent system is absolutely constant ; it consists of a 
well-defined trunk which follows the membrane close to the 
lower free border of tlic carapace ; very narrow anteriorly, 
this trunk receives on its way the efferent branches of a plexus 
wdiich is continuous with the afferent plexus ; it increases 
considerably in size the further back it gets, and opens 
directly into the pericardium either at its posterior angle 
{Aatacus) or at tne sides (edible crab, Cardiaoma)^ The 
wliole of the efferent system, the ])ericardium, and the entire 
arterial system can be easily injected by way of this large 
efferent trunk. 

In studying tbe disposition of the afferent and efiEereut 
canals iii tliis region of the membrane we are soon convinced 
that we arc dealing with a cutaneous respiratory apparatus 
analogous to tliat of J/gafs, a))d that it is the exaggeration of 
this arrangement vihlch allows certain Crustaceans (land« 
crabs, Birgua latro) to live a veiy long time out of the water. 
In other words, the blood wliich returns directly to the peri- 
cardium by way of the large efferent trunk of the carapace is 
not venous but arterial blood. It is possible that a portion of 
the venous blood of the lacunm returns directly to the peri- 
cardium, and we even find two orifices at the bottom or the 
pericardial sinus of the edible crab, which seem to be intiu^ded 
to serve this jjur})06e ; but in any case we are bound to con* 
cede to the system of the carapace an efficient respiratory 
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We may aum op our renolts as follows :-^In the Scliizo- 
pods and iu the abranchiate larvsB of Decapod Crustacea 
respiration is purely cutaneous and is principally eifected in 
the membrane which clothes the lateral walla of the carapace. 
In the adult Decapods tlvls respiratory apparatus persists, and 

f tresonts an absolute fixity, at any rate as far as regards its 
arge efferent canal ; btu a 8c<‘ondury re8j)iratary system is 
added to that of the larva, and it m this latter system, in 
which the branchls:- are intercalated, which is really the only 
ono dcsciiltcd in the classic works. This branchial system is 
undoubtedly the mure inipoitant from a physiological point 
of view (except perhaps iu the terrestrial species) ; but it is 
a secondary apparatus which in no way lessens the import- 
ance of the cutaneous system. 


XXV . — Description of a new Species ^Mormyrus. 

By G. A. Boulenokb. 

Mormyrm mmto. 

D. 29. A. 86. V. 6. L. lat. 85. L. tr. ff- 

Bnout short, curved, once and a half the diameter of the 
eye- length of tlie head. Mouth terminal, on a line 

with the lower border of the eye, its width one fifth 
the length of the head. Teeth moderately large, notched, 
five in the upper jaw, six iu the lower. Diameter of the 
eye one fifth its length, about two thirds the width of the inter- 
orbital space. Chin strongly swollen. Origin of the dorsal 
halfway between the gill-opening and the caudal, and above 
the ninth ray of the anal. Pectoral as long as its distance 
from the nostrils, extending a little beyond the base of the 
ventral, which measures nearly half the length of the head. 
Deptli of body times in total length (without caudal), 
length of caudal peduncle 5^ times ; depth of caudal peduncle 
one fourth its length. 12 scales round the caudal peduncle. 
Silvery, with fine brown dots, which are very crowded on the 
head and the dorsal and ventral lines. 

Total lentil 190 inillim. 

Closely mlied to M. senegalensu^ Stdr., from which it is 
distinguished by the smaller scales and the more slender 
caudal peduncle, and to if. ouprinoides, L., which has smaller 
teeth and a deeper caudal peauncle surronnded by 16 scales. 

A single speoimcQi from the Gaboon. 
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BIBLIO0RAPHIOAL NOTICE. 

A Smonvmie Catalogue of Recent Marine Brmzoa. 

By [Miss] K. C. 

SrtnDKKTs of the Bystematio arrangement of the Polyzoa will w^eome 
the publication of this exceedingly useful book. The author remarks 
in the preface that in the compilation two chief ideas have been 
kept in view — firstly, to collect as far as possible all the names of 
recent Polyzoa that have been published, and, socoudly, to reduce 
the synonymy to something like fact,” Even a cursory examina- 
tion of the contenls of the Catalogue will give evidence of the, if 
possible, too conscientious care with wliioh the first part of the pro* 
gramme has been carried out. For instance, no less than eighty- 
seven bibliographical references are givtm to Scrupi»cellaria ecrupoea 
and one hundred and forty to Memhranipom piloea and its varieties. 
Many of the papers referred to may be of interest from an anti- 
quarian point of view ; but, so far as the systematic zoologist is 
concomi^, are worthy ouly of a place in an index expurgatorius. 
We would not be understood to find fault with the compiler of a 
catalogue for aiming at completeness, which is one of the ohief 
merits of a work of this description. 

The oorreot classifying of synonyms requires a practical knowledge 
of the group. This part of the work has been oarriefl out with 
considerable judgment. The genera are arranged in alphabetioal 
order, as also are the species included under each genus. The 
specific names arc printed in the same typo as the generic, to dis- 
tinguish them from the synonyms. A useful, and in this ca^ 
indispensable, bibliogr<^phioal index, followed by a general index, is 
inserted at the end of the book. 

We regret to have to point out a few faults in this valuable 
work. Tfiie synonymy is occasionally incorrect. Fardmia oereut, 
Pourtalos (p. 160) is not synonymous with Nellia eimplew^ Busk. 
The inserhon of dates of publication in every cose where it was 
possible would have increased the usefulness of the work. 

With regard to the title of the Catalogue, it is not insular preju- 
dice but u careful weighing of the evidence which leads us to adopt 
the name Polyzoa, first applied by Vaughan Thomson, in prefer- 
ence to “ Bryozoa ” (Ehrenherg), chiefly used by oonjbinoutal 
zoologists. The arguments for retention of the former name put 
forward by Mr. Hincks apx>ear to be conclusive. 

But it would be un^cious to bo severely critical concerning the 
errors, in viow of the immense mass of information brought together 
and arranged with such painstaking labour and judgment. The 
author assuredly deserves the gratitude of all students of Polyzoa. 

MISCELLANEOUS. 

On two new Species of Ooocidea infesting iJu Sticklebaek and 
the Sardine, By P. Tk6u)Han. 

Thx Coccidea of fishes have not yet formed the subject of luiy 
descriptive treatise, and what wo know about them is oonfiued to 
the more mention of their existence ♦. 

♦ Eimer. ^Ueber die Ei — oder kugelfiirmigon Psorosp. dor Wirbelthtere.* 
p. 65 (1870); Butschli, BronnV ‘jhierreichs Klass. und Ord/ Bd, i., 
Protozoa, p. 684. 
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I have met with two species — one in the liver of the stickleback, 
the oi^er in the testis of the sardine. Both belong to the genus 
OiMMiumy as characterized by the successive works of Leuckart, 
Schneider, and Balblani ; that is to say that, on arriving at their 
fUU development, they form four spores, each of which euoloscs 
two falciform b<»dies. 

(i.) Cocoidid of iha Stichlehnch (Coccidium gasterostei, n.). — I 
discovered this HiH‘cie8 in April of the present year in sticklebacks 
{0a$ter<HtUm acuUatm) from the marshos of Vilaino, in tho Morbi<- 
han. This Ooeoidld is of small size and its cysts only measure 10 
to 18 Jt liv<*8 in tho hepatic cells, undergoing tho whole of its 
dovolopmcnt in tho same cell. I have several times observed cells 
containing three or four cysts. These facts arc easily made out by 
teasing a ])ortion of diseased liver. By making sections of tho 
organ, after fixing, hardening, and embedding it in parafhn, 1 have 
been enabled to discover the developmental phases and to study 
them much more easily than by teasing ; but it was by moans of 
the latter method alone that I succeeded in determining the exact 
relations of the parasite to the hepatic cell. I have not been able 
to observe the very young stages. On attaining its full develop- 
ment Coccidium gaateroeiei measures, as I have already said, 16 to 
18 ft io diameter. It is a little spherical mass of plasma enclosing 
a vejy large number of coarse globules ; those oro tolerably reftao- 
tile, but do not affect j^larized light. 

At this point the Uoendium encysts, that is to say the plasma 
surrounds itself with a delicate transparent pellicle of a uniform 
spherical shape. The plasmic moss tlmn contracts, leaving an 
empty space between it and the wall of the cyst. The nucleus lies 
in centre of the plasma, though Ute granulations of the latter 
Bometimos render it difficult to determine its prosenoo. After a 
short time it migrates to the periphery and divides. The small 
size of the nucleus renders the task of observing it an extremely 
delicate one, and I have therefore not boon able to follow all tho 
stages of its division ; 1 have, however, found figures sufficiently 
die^not to enable me to recognize karyokinesis. 

The two nuclei resulting from this division divide in their turn, 
and we finally get four nuclei placed at tho extremities of two 

E diottlar diameters of the plasmio sphere. The latter then 
tp into four little spheres, each of which encloses a uudeos. 
igmentation of the prinutive mass appears to take place very 
rapidly^ and most probably in the znigority of cases it does so aU at 
once. There is sometimes a seoond stage, which, by reason of its 
extseme rarity in my preparaldons, is ;^bably a very short one, 
that is supposing it io he constant. The four little nudoated 
spheres are sporoblasts. Their nucleus divides (always indireotly) 
and the binuwar sporoblasts then lengthen out, surround themselves 
with an envelop^ and reassame the ^araoters of typical spores of 
Oocoidium, that is to say, each of them encloses two falciform bodies 
provided with a nucleus. During the formation of these sporozoids 
there is to be seen a residual granular mass, which ditninishos little 
by little duri^ their iucreaso in size (Sobneidor^s residue). The 
mature spore is fhsiform in shape and 10 p long by 4 to 6 wide. 
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Eftoh of these sporozooids occupies nearly the entire len|:tb of the 
spore, but they are intertwined in such a way that the broad 
oxtromity of the one corresiK)nds to the tai)oring extremity of the 
other. The nucleus is situated towards the middle. At one of the 
extremities, and often at both, we find a little globule analogous, 
in position ut least, to the vacuoles described by Hcbneider in the 
spores of Coccidium 9 phasricvm and of Ooccidium proprivm 

I have not been able to follow the history of this pnrasito further, 
and the ultimate destiny of the sjioros is unknown to me, as is also 
the manner in which the sticklobac'ks become infected. Probably the 
spores reach the intestine by way of the bih'-ducts and are thence 
oarriod to tho exterior; but I have never mot with them in the 
digestive tract. 

(ii.) Coccidid of the Sard he (Coccidium snrdina?, ttp, n.), — I met 
with this second species in the testis of sardines which M. Jlcnneguy 
procured from Concarneau and which he was good enough to permit 
me to oxamino for parasites. Unfoitunatcly I am compelled to 
restrict myself to giving tho characters of the adult states the only 
one which I was able to observe. 

The 8})horiral cysts moosuro about 50 ^ in diamcl^r. In sections 
of the testis they aro to be found in the sominiforous tubules ; but 
1 was not able to determine their presenco in tho cells. In tho 
interior of the cyst one finds a granular muss applied against the 
membrane, and in this four fusiform spores are implanted. The 
latter, approximated at their fixed extremity, diverge at their free 
ends and uficot a more or less regular radial arrangement. Each 
of these spores eueloeos two sjKirozooids with a nucleus ; the sporo- 
zooids do not occupy the whole length of the spore, and they are 
only very slightly intertwined. 

A remaikable and highly distinctive characterof Coccidium nardmi 
is the small amount of s^ce in the oy st occupied by tho granular 
mass and tho spores. 

This is the sum oi' the fuot« which 1 have been able to make out 
cottcoming this now enemy of tho sordino. I have been lod to 
publish this incomplete description owing to the interest attaching 
to tho afilnity between and comparison of the two Coccidoa whose 
diaracters I have just given. By the disposition of the spores, 
which are free in Coccidium (ja$teto«tel and implanted in a residual 
mass in (7. cardinm^ the latter species is allied to 0. sphcericum aud 
C,pro]i>rium (Sch.), and the former to {7. otnforme. 

In conclusion, these two Coccidea present this interesting oha^ 
raoter, viz. that the whole of their development takes place in the 
organ which they have attacked, and that one does not notice two 
periods in their cycle of developments, as is the case in many ef 
these parasites, and especially in Coccidium oviforme^--- -Gomptm 
Bendut dee Siancee de VAcadimie dee Sciences^ tome ox. June 9, 
1890, pp. 1214 et eeq, 

• Coccidies nouvclles ou peu connues,• ** Tablettes loologiques, t. ll 

r Poitiers, 1887). ^ » 
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Contents. 

5 1. Knumeration and Topography of tho Dredging StationB. 

§ 2. lievivw of the Collection, with List of the Fitdies and Descrip- 
tions of new Hpecies, 

§ 1 . The Dredging Stations. 

Of nine hauls of the trawl in denths of n hundred fathoms 
and over within the limits of the Bay of Bengal during the 
surveying-season of 1889-90, only five added anything to the 
collection of fishes, and it will not Ite necessary to mention 
here any but these five. 

♦ Following the piwedeut of Dr. Gimther. I have here taken the 100- 
ihihoni lino os the near boundary of the luetnybial fauna. In the Jtay of 
Bengal, at any rate, whore already at 70 fathom* wo find among idl the 
elaseos of marine atihnahi numerous characteristic reactions to bathybiiU 
conditions, the 109-fathom line appears to be a sufficiently unequivocal 
limit. 

Ann, (& Mag. N, Hist. Scr. 6. VoL vi. 
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1. Station 96.‘<~4th March, 1890. 

Off Madras coast, lat. 18° 30' N., long. 84° 46' E. Depth 
98 to 102 fathoms. Bottom hard sand. 

Temperature at surface 80° Fahr., at bottom about 64° 
Falir. 

This was a clean sandy bank in clear water standing out 
from the mud, which in that vicinity is almost universal. 
There was a strong surface-current running northerly. The 
old ‘ Challenger ’-pattern trawl was used, and over a thousand 
fishes, of twelve species, and a very large number females 
with mature ovaries, wore brought up, besides great numbers 
of crabs (chiefly Leucosina and Maiidse), Penwids, and 
Mollusks. It seems probable that this bank was a spawning- 
ground. 

2. Station 97. — 14th March, 1890. 

Off Madras coast, lat. 18° 26' N., long. 85° 24' E. Depth 
1310 fathoms. Bottom olive mud. 

Temperature at surface 80° Fahr., at bottom 36°‘2 Fahr. 
Blue water, with a stronp surface-current running noithcrly. 
'J'wclvc fi.«hes, all quite dead, of six species of deep-sea 

g enera were obtained, besides very numerous and varied 
rnstaccans and Annelids, Echino<leruis, and Mollusks. 

3. Station 101.-— 29th March, 1890. 

Off Madras coast, lat. 16° 11' 16" N., long. 82° 30' 30" E. 
Depth 922 fathoms. Bottom brown mud. 

Temperature at surface 87° Falir., at bottom 89° Fahr. 
Blue water and strong northerly current. 

The take included two fishes of different species, Penmids, 
Hchizopods, and Actinids — all quite dead on arrival at the 
surface. 


4. Station 102.— Ist April, 1890. 

Off Madras coast, lat. 16° 3b' N., long. 82° 30' E. Depth 
920 to 690 fathoms. Bottom brown mud. 

I’emiporature at surface 86° Fahr., at bottom 89°‘75 Fahr. 
Blue water and strong northerly current. 

Eesult : two fishes of different species, deep-sea Mcdusie, 
Corals, Echinoderms, and Crustaceans, all dead on arrival at 
the surface. 
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5, 103.~2nd April, 1890, 

Off Madras coast, lat. 15^ 14^ N., long. Sl'^ 9' E. Deptli 
1260 fathoms. Bottom blue mud. 

Temperature at surface 86® Fahr,, at bottom 36^ Fahr. 

Tn the trawbbag weie two fishes of different species, both 
quite dead. 

§ 2. lieview of the Collection^ with List of the Fisim 
and Descriptions of the new Species, 

The number of specimens obtained in the above five hauls 
was coiisiderably over a thousand, most of which, however, 
were from the sandy bank at Htatioii 96. They fall into 
twenty-four species, of which nine (belonging to eight 
genera and six families) are already known, though rare; 
while fifteen (belonging to thirteen genera and nine families^ 
do not appear to have been yet described. Of the thirteen 
genera into which the undescribed s|)ecics fall, five have been 
ftmnded u|)on supfM^sed generic types in this cfillection. To 

( fiance at tlu‘ subject of distinction : while the fishes from the 
ess depths (98 to 102 fathoms) mostly belong to well-known 
Ettst-Iridian genera, yet as exceptions we must note with some 
interest Centropristis investigator is. sp. n., and 2Vi(jla hemi- 
sticta^ ychlegcl ; those from all depths show, as would be 
expected^ identities or marked alliances with the buthybial 
and liemibuthvbial forms of the seas of Aru, Banda, Celebes, 
&c. ; lastly, the discovery in tlie Bay of Bengal of a deep-sea 
Pcdiculate showing the closest affinities with Onrirodes from 
the GietuiJand Sea is another remarkable illustration of the 
wide range of distribution of the true deep-sea fishes, 

A CANTHOrTEKYGlI. 

Family Percidse. 

CENTiiomsTis, C. & V. 

1. Ceniropristis investigaiOTis^ sp. n. 

Closely allied to C, pleurospiluw^ Gthr., from the Arafura 
Sea, 

B. 7, 1). 10/] 0. A. »/6. h. lat. 42. L. tr. i. 

1 

The dorsal and ventral profiles are quite symmetrical. 
Height of the body between 34 and 3|, length of the head 

16 » 
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about 2)V> the total^ without caudal. Head incUnad to 
depresnion in its anterior half^ deep, broad, and inflated in 
its branchial region, with the operculum prolonged ; scaly, 
except on the snout and upper jaw. Snout depressed, rounded ; 
its tip formed by a prominent median knob on the prqj^ting 
lower jaw ; its extreme length (including the manaibular 
element) is equal to the major diamotor of the eye and is less 
tlian its breadth. Eyes in their long diameter 4^ in the head- 
length ; the upper border of tlie orbit enters the dorsal profile ; 
the breadth of the interorbital space is one third the length oi 
the eye. Nostrils superior. Mouth wide, oblique; jaws 
strong, the maxilla reaches the vertical through the posterior 
border of the orbit, the mandible closes outside the maxilla ; 
teeth in villiform bands in the premaxilla and palatines and 
in a small patch on the vomer ; small canines in the man- 
dible and at the maxillary symphysis ; tongue long and 
spathulate. 

Qill-opening very wide ; operculum with two flat spines ; 
prcopercular Inirder rounded and serrated throughout ; sub- 
and interoperculum large ; pseudobranchi® coarse ; gill-rakors 
tuberculate. Scales, except on tlic lateral line and in the row 
flanking the dorsal fin, large, finely ctenoid, except on the 
ojicrculuni ; eight soiies on the check. Lateral line salient, 
with very small scales. One dorsal, with its spinous and soft 
portions of equal extent, the fourth and fifth spines the 
greatest and one fourth longer than the eye ; the rays slightlv 
increasing in length to the ninth, which is less than two tliiraa 
of the maximum body-lieight and shorter than the corre- 
sponding anal ray. C/audal emarginate, with the upper lobe the 
longer, its basal half scaly ; its length is about equal to that 
of the pectoral, which is rather longer than the postorbital 
portion of the head. Ventrals subjugular, the second ray 
almost as long as the pectoral fin. Pyloric ceeca few. Air- 
bladder small. 

Colours in life ; — Head and l)ody bright pink, belly and 
throat white ; a broad bright yellow band passes from the tip 
of the snout through the eye to the caudal fin ; indefinite 
bright yellow markings on the cheeks, opercles, and fins. 
In s])irit, faded yellow, with four incomplete cross bands of 

'i'otal length inches. 

//ai. Viae Station 96. Two specimens. 
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Brephostoma, Alcock. 

2 . Brepkoetoma Carpenieri, (PL IX, fig. 4.) 

Brephostoma Carpenterif Alcock, Ann. & Mag, Nat, Hist., Nov. 18 9, 
p. mti. 

More careful examination of this fish, now that it has been 
delineated, leads me to the conclusion that instead of being 
related to the TrachinidsB it has close affinities with Poma- 
tomm. Risso ; and 1 take this opportunity of placing it in 
what 1 believe to be its proper natural position in the group 
Apogonina, 

If this position be conceded, the following diagnosis of the 
genus should be sufficient ; — 

Ifead-bones and operclcs unarmed; preoperculum with a 
double edge. Mouth edentulous. Eyes large. Two separate 
dorsal fins, the first with five spines. Anal fin witri one 
spine and similar to second dorsal. Hcalcs large, adherent, 
ctenoid. Seven branchiostegals. Pyloric caeca in moderate 
number. No air-bladder. 

Parascombrops, Alcock. 

Paraecombropa pellucidua^ Alcock. 

J^araBC(mhr<ip» peliuciduM, Alcock, Jouru. As. Soc. ileng. vol, Iviii. pt. ii. 
pp, 21W, 2U7, pi, Axii. ng. 1. 

AlK)Ut one hundred specimens were taken at Station 96 
(98-102 fathoms), none of them being more than 4 inches 
long : many were mature females. The jneiea of this fish (of 
which one specimen had previously been found in 68 and one 
in 65 fathoms) decidedly inclines to the bathybial. 

Family Berjoldaa. 

Melamphabs, Qunthor. 

4. MelamphaUa mfzolepia^ Gthr. 

Af^iampboM mixoiepia^ Oimther, Ann. & Mag. Nat Hist. 3878, vol, ii, 
p. ; and Zool. Ohall. Exp. vul. xxii, p. ii8, 

A mutilated specimen, which corresponds in almost every 
verifiable particular witn the diagnosis of this species, was 
dredged at Station 97, in 1310 fathoms. The radial formula 
of our specimen is D. A. 4 , V. ^^ 7 . 

A single scale was found still adherent to the thorax ; it 
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was soft and almost coriaceoas. and measured a quarter of an 
inch in its major diameter. The pectoral fins reach to the 
eighth anal ray. 


Family Carangidie. 

Bathysekiola, gen. nov. 

Body oblong and compressed, covered with small deciduous 
cycloid scales. Lateral line apparently unarmed. First 
dorsal fin continuous, with rather feeble spines ; the second 
and the anal much more developed and without finlcts. Anal 
spines apjnoximated to and continuous wnth the rest of the 
fin. Ventral with a continuous membranous attachment to 
the abdomen. Cleft of mouth narrow ; vilUform teeth in the 
jaws only. Proopercular border entire. Seven branchio- 
stcgals. PscudobranchioB. Pyloric appendages numerous. 
No air-bladder. Vertebrm 10/14. 

5. Bathyseriola cyanm^ sp. n. 

All the tissues fragile. 

B. 7. D. 8-9/24-25. A. 3/22. P.22. V. 1/5. 

Body oblong and oompressed ; its height about 3;^ 
total and one ninth less than the length of the head. 

Head couiprcs.scd and thin in its lower, broad and heavy in-' 
its uj)])er half ; its mneiferous cavities well developed. Suout 
rounded, a little inflated at the tip, the jaws equal in front ; 
its length, which is hardly equal to its greatest breadth, is 
equal to the diameter of the eye. Eyes circular, their dia- 
meter not (juite one fourth of the length of the head ; they are 
encircled by n sharp-edged adipose fold, widest fore and aft ; 
intcrorbital space wider than the eye, convex from aide to side. 
Nostrils large, situaU^d almost superiorlv at the tip of the 
snout. Cleft of mouth narrow, the maxillary hardly reaching 
the vertical through tlie middle of the eye; iaw-bones weak, 
with a ti’encliant edge, which bears a narrow band of villiform 
teeth ; tongue large and fleshy ; buccal folds very broad. 
Gill-cleft wide ; gill-membranes united anteriorly ; gill-covers 
with thin, almost membranous, bones, the operculum with 
two diverging weak stays above, the preoperculum bulging 
backwards as a large, striated, entire lobe ; gillwlaminm 
broad, gill-rakers on the first arch long, close-set, acute: 
pseudohi ttnehisB fleshy. The mucosa of the whole oro-branchiai 
cavity black. 
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Soales extremely deciduous ; the few that still adhere are 
small and membranous, and those of the lateral line, which 
are ^ inch in their major diameter, hare each a salient 
membranous tube. 

The dorsal and anal fins have thick gelatinous bases ; the 
dorsal spines are short and rather weak, and their iutoroon* 
necting membrane is delicate ; the anal spines are in dose 
contact with each other and with the rest of the fin. Caudal 
symmetrically forked. Pectorals pointed, their length rather 
more than four fifths the height of the body. Ventrals much 
shorter than the pectorals ; they are adherent to the abdo- 
men throughout their inner border, and can be retractol 
witiiin a shallow furrow in the middle abdominal line. 

Peritoneal cavity large, the membrane black ; numerous 
pyloric cosca in an arborescent mass ; no air-blaader. Vor- 
tebrse 10/14. 

Colours in life, uniform bluish black, with an uneven silvery 
sheen. 

Total length 6^ inches. 

//ai. Vide Station 96. Four specimens, all mature ovige- 
rous females. 

This fish appears to have many Nomoid affinities. 

Family Traohinids. 

PONKRODON, gen. nov. 

Body elongate, naked. Eyes lateral. Two separate dorsal 
fins, of which the second is much tlic longer, and e<^ual, oppo- 
site, and similar to the anal ; ventrals thoracic ; pectoral rays 
branched. Cleft of mouth extremely wide ; jaws distcnsihle 
and armed with canine teeth, as are also the palatines. Gill- 
openings very wide, the gill-mombranes united anteriorly; 
preoperculum with a (smallj spine at its angle ; soven.bran- 
ohiostegals ; pscudobranohiss. Lateral line single, uninter- 
rapted. Abdominal cavity enormous. No air-bladder. No 
pyloric caeca. No anal papilla. Vertebrss 14/24. 

6. PoTwrodon viutator, sp. n. (PI. IX. fig. 5.) 

Tissues fragile ; gape and abdomen onomoasly distensible. 
B. 7. D. 10/29. A. 29. P.12. V. 1/5. 

Body somewhat elongate and compressed, its height being 

in too total without the caudal. 

Head low, long, and compressed, its length being 3^ in the 
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fiame standard ; its surface is studded with pores, those on the 
crown being elliptical and arranged in numerous longitudinal 
rows. Snout de])res8ed, ta{)ering, and rounded, its length 
being twice the diameter of the eye and one fourth the length 
of the liead ; the lower jaw projects slightly. Eyes lateral, 
small, circular, deep-sot ; interorbital space twice the diameter 
of the eye and nearly flat from side to side; it is traversed 
by two anteriorly-converging ridges wdiich enclose a V-shaped 
groove, in the centre and also at the apex of which is a lumi- 
nous (?) gland. Nostrils large, superior, situated near tlic tip 
of the snout. Cleft of mouth oblique, extremely wide, its 
angle neaily reaching the preopereular angle ; the maxilla, 
which is much more slender than the j^rcmaxilln, is almost 
three fouiths the length of the head; the syinphyseal con- 
nexions are loose ; the labial folds arc thin aiid almost obso- 
lete. Depress! ble hinged fangs in two rows, those of the inner 
row being much the larger, in botli jaws, and a row of distant, 
fixed, recurved teeth in each palatine ; the most anterior ana 
external premaxillary tooth is very stout, curved, and fixed. 
Tongue tree, thin, foliate. Gill-openings wide; gill-covers 
thin and flexible, the preoporculum with a very oblique edge, 
a small, stout, obliquely decurrent spine at its angle, and a 
tliick muscular covering ; gill-membranes attached to the 
isthmus in its anterior hall ; four gills, the last gill-cleft a 
small foramen, branchial arches extremely weak arm flexible ; 
no gill-rakers: pseudobranchim well developed. 

Skin entiiely scalelcss, thin, covered with a uniformly thick 
aclhcient layer of mucus ; a single lateral line, wbidi follows 
the dorsal profile from occiput to base of caudal. 

Two dorsal fins, separated by an interval equal to two 
thirds the length of the snout: the first, which begins slightly 
in advance of the vertical through the base of the pectorai, 
consists of ten slendei but m ell-ossified spines, of winch the 
longest (third) is barely as long as the rostro-orbital portion 
of the head ; the second contains twenty-nine slender articu- 
lated rays, branched at the tip and decreasing regularly in 
length from before backwards, the longest (second) teing 
about half the length of the head. Aiiul equal, opposite and 
similar to the second dorsal. Caudal symmetrically forked. 
Pectorals slender, as long as the ^storbital portion of the 
head, all the rays branched, Ventrals thoracic, equal in length 
to the lostro-oibital portion of the head. 

The abdomen is a great elastic sac, which extends behind 
the normally situated vent into the tail; it contains a vast 
collapsed stomach, which extends from its anterior to its 
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extreme posterior limit, but no air-bladder and no pyloric 
appendages. 

There are fourteen abdominal and twenty-four caudal 
vcrtcbrcD. 

Colours in life : — Blotchy violet-black to black ; gill-mem- 
branes and opcrcles block; oral cavity, but not the peri- 
toneum, darkly pigmented. 

The enormous gape, the loosely articulated jaw-lwnea, and 
the structure of the abdomen ana stomach would permit the 
deglutition of a relatively immense object. 

When brought on board the 6sh was a eood deal ruptured, 
its belly was distended and pendent, and several ounces of 
grunious chyme escaped from a tear in the tail. 

Ilah. Vide Station 102. 

Total length inches. One specimen. 

UUANOSCOPUS, C. & V. 

7. Uranoscopm crasslccpa^ sp. n. 

Diagnosed at once by the extraordinary size of the head. 

B. 6. D. 4/*. A. 13. 0. 15. P. 18. V. 1/5. 

length of the head 2f in the total including the caudal, 
its maximum breadth in repose (that is, when the openJes 
are not extended and expanded for defence) is 5 the length, 
its maximum height (and that of the body) is about K the 
length ; bones of the head massive and rugose ; the prcorbital 
much sculptured, with a coarse procun*ent spine at its antero- 
inferior angle ; the anterior border of the preoporculum raised 
and inflated, especially in its middle, with numerous strong 
ridges radiating from it across the bone upwards, backwards, 
ana downwards, the last ending in four or five procurveu 
spines, and a similar spine on the suboperculum ; clavicular 
H))ine small, grooved, its length equals the diameter of the 
orbit; points of pubic bones projecting forwards as acute 
spines on each side of the clavicular symphysis. Diameter of 
the eye not ^uite one seventh the length of the head ; supra- 
orbital margin broad, massive, longitudinally grooved. Lips 
fringed with papilla ; no prciingual filament ; curved, acute 
(caniniforml teeth, in two rows in the upper, one in the lower 
jaw and palatines, a second incomplete row at the mandibular 
symphysis, a patch of small teeth on the vomer. No scales 
on the throat or anterior part of belly. 

Stomach an enottnous sac, which in the specimen dissected 
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(a mature female with erarid ovariea) oontained seven 
entire individuals of fkop^us pterotun brides much ddbria ; 
intestino longer than the entire body, coiled, with nine pyloric 
appendages ; no air-bladder. 

Colourg in life : — Dorsum dirty eroonish yellow, marbled 
with lighter shades, venter silvery white, first dorsal black. 

'I'otal length of mature specimens 5| inchos. About 
twenty-five specimens. 

I/nb. Vide Station 9C. 

Family Fediculati. 

Haliedt.«a, C. & V. 

8. llaHeuUm ateUata (Wahl). 

(Vide (liintlior, Oatalofrue, iii. pp. HOU, 'J04.) 

One small specimen from Station 90 (98-102 fathoms). 

The skin is smoother and the dermal spines less robust 
than in shallow-water specimens, while the month is slightly 
smaller and the eye rather larger; the last character may 
either be due to immaturity or may be a reaction to depth. 

A second small Pedicnlate from 1260 fathoms remains 
outside the area of incidence of any hitherto defined genus. 
It is closest to Oneirodea, Lutken, and Melanooefua, Gtinther. 
It is with some diffidence that 1 propose to establish a new ' 
genus for the reception of a single small specimen ; but there 
seems to be no other course. 

Paeoneikodes, gen. nov.? 

Differs from Oneirodea, Liitken, in possessing a second 
cephalic instead of a true dorsal spine. 

9. Paroneirodea glomtroaua, sp. n. (PI. IX, fig. 6.) 

D. 1/1/6. A. 4. C. 8. 

When captured the form of the body was ovoid, though 
nnsiable ; hardened in spirit it becomes compressed and oval. 
I'he length of the head is five eighths, its greatest height 
nine sixteenths oi the total, without tlie caudal. The eye is 
Tudimentary, being deeply buried beneath a circular ;patcn of 
transparent (unpigmented) skin ; above the eye is a promi» 
luut, coarse, procumbent spine. Mouth moderately large, its 
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clofft obliquely ascending ; the length of the maxilla is one 
third that of the head ; a narrow- band (?) of small teeth in 
each jaw and on the vomer ; tongue large ; only the floor of 
the mouth pigmented. 

Gills 2i ; gill-opening a small circular aperture just beneath 
the root of the pectoral nn. 

Skin thin and perfectly smooth and scalcless ; it is pro- 
tected by a thick coat of mucus. 

Two clavato cephalic tentacles, the first being rather more 
than twice the length of the second, situated close together 
immediately behina the intcrorbital space, with luminous 
organs imbedded in their enlarged tips. Second dorsal and 
anal placed far back on the tail, almost in contact with the 
caudal, which is pointed and in length a little more than one 
fourth of the total ; all the rays of the vertical fins simple ; 
I)ectornls very short, pointed ; ventrals absent. 

Colours ; — Body and fins jct-hlack ; in spirit the tip of the 
cephalic tentacles become white. Miaryngo-branclual and 
peritoneal membranes unpigmented. 

Cue specimen, 1^ incli long. 

Hah. Vide Station 103. 

Family Cottid». 

Trigla, Artodi. 

10. Trigla hemisticta^ Schlegel. 

Trigh hemistictnf Temm. & SeWog. Faun. Japon.jPuiaH. p. 30, tab xiv. 
figs. 3, 4, tab. xiv. fi ; Ounther, Oat. ii. pp. 201, 202. 

About forty specimens from Station 96 ( 98-102 fathoms), 
many of them being females with mature ovaries. It is 
reuiarkahlo that the largest specimen barely reaches a length 
of 7 inclies. 

The original description of the vomerine teeth is il n’en 
existe qu’un petit tas,’’ and in tliese Indian specimens the 
vomerine teeth are inconspicnons, obsolescent, or even in some 
oases absent. The intestine is long and convoluted, and there 
are five large pyloric ceeca. The stomachs of the dissected 
specimens contained Scopelu 

Colours in the fresh state Head pink, dorsal half of body 
pink, with large scattered black spots, ventral half silvery 
white ; pectoral intenadial membrane dark oUve-green, 
toral appendages and ventrals pink ; first dorsal fin with a 
large black patch from second to sixth spines; second dorsal 
wiU} a longitudinal tow of black spots. 
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Family Oobiidsa. 

Qobius, Artcdi. 

11. GoUua cometea^ sp. n. (PI. VIII. fig. 2.) 

Tf'issues fragile ; all the fins elongate. 

11.5. D. 6/10(11). A. 10{U). L.lat. 23^24. 

L. tr. 5-6. 0. 18-20. P. 23. V. l/e5. 

TIrad with thin hones and inflated branchial region ; its 
length about one fourth of the total, caudal included, three 
eighths greater than its height and almost twice its breadth. 
Jlnximum body-height about one sixth of the total length, 
caudal included. 

Snout truncated, its breadth much greater than its length, 
which is two thirds the major diameter of the eye. Eyes 
large, their major diameter being contained 3^ times in the 
head-length ; they are situated far forwards, on the top of the 
head, but with lateral visual axis, and are separated by a 
narrow shallow groove. Mouth with very oblinue cleft ; the 
maxilla reaches the vertical through the middle of the eye, 
and the mandible is hardly prominent ; m each jaw an inner 
band of villiform tcc'th, and an outer regular row* of uniformly 
enlarged, acute, slightly curved teeth ; tongue largo and 
flesliy. Cl ill-covers large, the subojierculum much larger 
than the operculum ; gill-laminie broad j gill-rakers small 
and weak. Scales large (0'23 inch in the vertical, 0*18 inch 
in the antero-postcrior diameter), very finely ctenoid ; they 
cover the crown of the head as far as the eyes, leaving only 
the cheeks and opcrcles scalclcss ; there are five or six rows 
of scales between the second dorsal and the anal fins. 

All the fins are elongated ; the second and third dorsal spines 
arc about half as long as tlie head ; the rays of the feathery 
second dorsal and anal increase in length from before back- 
wards as far as the antepenultimate ray, which is a goo<l deal 
longer than the head. The caudal is long and pointed, its 
longest rays, which are on the dorsal aspect, are one third 
the total length. The ventrals arc united, but arc not adherent 
to the abdomen ; their length is a little greater than the 
height of the body. Pectorals with a long fleshy base, their 
longest (middle) rays are nearly equal to the length of the 
head. 

Intestine short ; anal papilla loi^ and slender. A large 
thin-walled air-bladder is present. Vertebres 11/13. 

(Joloursiu life: — Transparent grey, with seven broad bright- 
yellow cross bands not quite reaching the abdominal rapiie. 
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and the gills showing through the opercle as a bright pink 
blotch; the second dorsal and caudal fins beautifully pen- 
cilled in alternate, narrow, obliquely transverse stripes of 
black and white ; anal with a broad dark border ; ventrals 
Uue-blacL In spirit, the yellow cross bands almost entirely 
fade. 

Total length 4 to 5 inches. 

Uah. Vide Station 96. About 350 specimens of all sizes. 

CAf.LIONTMUS, L. 

12. Callionymm carehares, sp. n. (PI. VIII. fig. 8.) 

Allied to C. kaianua, Gthr., from the Arafura Sea. 

Bead large; tissues delicate. 

B. 7. D. 4/9. A. 9. 0. 12. P. 21. V. 1,5. 

The upeurved branchiostogal rays are prolonged con- 
siderably beyond tlie suboperculum, so that the extreme length 
of the head is thnie sevenths of the total without, and about 
one third with, the caudal. The height of the low cylin- 
drical body is one eighth of the first standard and much loss 
than the height of the head. Eyes large, their major diu- 
meUir being rather over one fourth of tlic extreme head- 
length and one fourth longer tlian the snout ; they are sepa- 
rated by a narrow shallow groove. 

Floor of the mouth darkly jiigmentcd. 

Preopcrcular spine upeurved, very fine and acute ; its length 
is two thirds the long diameter of the eye ; its base is ad- 
vanced to form a forward-projecting sharp spine of consider- 
able length ; and on its upper border, close behind the angle 
of the preoperculum, are one or two rather procumbent 
spinelcts. 

The gill-opening is not much smaller than the orbit and 
rather more on the flank than on the top of the head ; the 
branchial arches are slender and flexible, the gill-rakers 
almost rudimentary. 

The skin is loose and very thin. Lateral line single. The 
first dorsal fin is lower than the second, its flexible spines 
decreasing in len^h from before backwards ; the height of 
the second dorsm and of the anal is not quite twice the 
greatest body-heiji'bt ; tlie length of the caudal is rather more 
than one fourth ot the total ; the pectorals are rather shorter 
than the ventrals, which are as long os the poatorbital portion 
of the head and roach just beyond the origin of the anal when 
laid back. 
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The intestine is convoluted; the ttnal papilU is very 
slender, and in flic male it is very much longer than it is in 
the female. Vertebra' 8/13. 

Colouis in life Tl’lio upper half of the hcadjand body and 
all tlio fins range from sepia-grey to blotchy black, and the 
vential surface of the body is transparent and colourless ; the 
til St dorsal fin has in the male a central black patchi and in 
the female a central, black, whito-edgod ocellus. 

Total length 5 inches. 

y/oA. Vide Station 96. About seventy Bpeclmcns. 


An ACA NTniHI. 

Family OphidiidiB. 

Neobythites, Goode & Bean. 

13. Neobythites ptetoius^ sp. n. 

With long feathery pectoral fins which reach to the origin 
of the anal fin. 

B. 7-8. D. circa 120. A. circa 95. V. 2. P. 18. C. 10. 

Snout pointed ; head and body compressed ; tail long and 
tapering, ending in a long narrow caudal fin, which is free 
except at its extreme base. 

Head with its mucous cavities well developed ; its length 
is about ? that of the entire trunk, or about i of the total 
without the caudal ; its maximum height behind the occiput ia 
more than J of its length, orfS of the maximum body-height; 
its breadth is nearly half its length ; there is a strong acute 
spine in the ufiper half of the operculum, but no other arma- 
ture. Snout pointed^ overhanging the mouth ; its lengthy 
less than its breadth, is 3f in the length of the head, or twice 
the major diameter of the eye, which is deeply set beneath 
the skin without any orbital fold ; intcrocular space convex, 

2 J times the diameter of the eye ; nostrils ven^ large, one near 
the tip of the snout, the other at the angle of the eye. Cleft 
of mouth wide, oblique ; maxilla more than half as long as 
the head, expanded and scaly at its posterior end ; in repose 
the lower jaw is completely included within the upper; villi- 
form teeth in narrow bands in jaws, in a V-shaped patch on 
the vomer, in broad elliptical bands on the palatines ; entire 
oro-branchial cavity intense black. 

Gill-cleft very wide, the membranes being united only quite 
anteriorly: braiichiostegals (in the one specimen obtained) 
seven on the right side, eight on the left ; gill-laminie very 
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riMfow ; nine long scabroue gill-rakera on the middle of 
the first branchicd aroE besides rudimentary ones above and 
below ; each pseudobranchia consists of two small pinnules* 

Head, body, base of pectoral fin, and basal two thirds of 
dorsal coverea with small adherent scales ; between the base 
of tlio dorsal and the vent there are thirty rows. 

Dorsal fin much higher than the anal ; its rays, the longest 
of which are half the maximum body-heiglit, are imbeoded 
in a thick gelatinous tissue covered with scaly skin, in their 
basal two thirds. Caudal narrow, its length is a little more 
than that of the postrostral portion of the head ; it projects 
freely beyond the otlicr vertical fins, with which it is con- 
nected only at its base. Pectorals entire, their bases fleshy 
and free, their rays long and delicate, reaching the origin of 
the anal fin. The ventrals arise behind and above the pectoral 
symphysis, their bases separated by an interspace about equal 
to i the diameter of the eye ; each consists of two short fila- 
ments, of which the outer is a little the longer. 

Stomach siphonal ; intestine much coiled ; no pyloric 
cieca; air-bladder developed; peritoneum deeply pigmented 
throughout. 

Colours in the fresh stale ; — Body chocolate ; head, abdo- 
men, and all the fins black. 

Total length Hi inches. 

Bab. Vide Station 97. Only one specimen. 

Bathyonus, Othr. 

14. Bathyonus gluiinosus^ sp. n. 

Allied to Siretnbo oncerocephaluSy Vaillant. 

B. 8. D. circ. 125. A. circ. 106. V. 1. P. 29-80. C. 10. 

Head and body in sjiirit much compressed, but in tlic fresh 
state, owing to the presence of a uniform thick su^utancous 
layer of mucus, rounded and subcylindrical ; tail long and 
tapering. 

Length of the head greater than that of the rest of the 
trunk, or about 5i in the total without the caudal, the length 
of the entire trunk being about one third of the same standard 
and 24 times the maximum body-height or head-depth ; an- 
terior third of the head somewhat abruptly depressed, its 
vertical profile forming an arc of a much smaller ellipse than 
that of the posteiior part of the head. Snout depressed, 
rounded, somewhat inflated at the tij) ; its length, which is 
less than its breadth, is one fifth the length of the liead. 
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Eyes Bituatcfl in the nppennoBt part of the anterior third of 
the head, deop-set, without orbital folds, tlicir major diameter 
being one tenth to one eleventh of fclie head-length and one 
third the width of the convex interocular space. Nostrils 
large, one at tlie antero-superior limit of the orbit, the otlier 
midway between the first and the tip of the snout. Mouth 
widt*, oblioue ; the maxilla, which is half as long as the 
liead, compk'tely encloses the mandible in repose ; villiform 
teeth in narrow'ish bauds in the jaws, palatines, and vonujr, 
tlic last arranged in a V with incurved limbs ; oro-brauclual 
cavity jet-black throughout. 

O ill-covers large ; the preoperculum overlaps large )X)rtions 
of all the other opercular bones, extending almost to the 
hinder edge of the operculum ; the operculum with a feeble 
flat spur at the postero-superior an^e, and another below 
concealed by the overlying preoperculum ; gill-oponiugs very 
wide, the membranes separate throughout ; gill-lainiiw 
narrow ; seventeen long scabrous gill-rakers on the first 
branchial ai-ch, besides some rudimentary ones above; no 
pseudobranch iae. 

Hmall, thin, deciduous scales cover the entire head and 
body behind the snout ; there arc twenty-five rows bi^tween 
the dorsal fin and the vent. Lateral lino indistinguishable. 

All the fin-rays delicate. The dorsal and anal fins arc 
thick and fleshy; the highest rays of the dorsal — near the 
middle of the fin — are higlier than the corresponding anal 
lays, and measure nearly half the maximum body-height i 
th(‘ dorsal begins w ell in advance of the gill-oj)ening. Caudal 
very narrow, its lengtli nearly one twelfth of the total ; it is 
confluent w ith the other vertical fins only at its base. Pec- 
torals entire, pointed, half as long as the head. Ventrals 
arising at the pectoral symphysis, close together ; their single 
ray is as long as the postorbital portion of the head. 

Stomach siphonal ; intestine w ide, much coiled ; no pyloric 
ccBca ; liver large ; an air-bladder. 

The stomach of the dissected specimen contained a Pemcid. 

Colours in the fresh state ; transparent grey ; head, belly, 
and pectorals black. 

Length 7 to 8 inches. 

Hal). Vide Station 07. Five specimens. 


Tauiiedc)1*hidium, gon. nov. 

Allied to Acanthonus^ Gthr. 

Head large and thick, armed on the operclcs witli strong 
spines; body compressed. Snout broad, not overhanging 
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the large mouth. Eyes none. No barljel. VilUfonn teeth 
iu the jaws, vonior, and palate. riill-membrancs rather 
broadly united ; tour gills; fdglit branch iostegals ; no pseudo- 
brancliioi. Small deciduouH hchIcsou body and head; lateral 
line indistiuguishable. Vertical fins confluent; pectorals 
entire ; ventrals widely separated, each consisting of two 
lilaincnts. 


15. TaurcihpldiUam llejrtii, sp. n. (PK Vlfl. fig. 1.) 

Tlie soft tissues comparatively firm, and the bones, except 
those of tin* opercles, stioiig and compact; no eyes ; immense 
spines on the opeioles. 

B. 8. 1). 6d. A. 58. V. 2. 1M8. C. 10. 

^J’ho tiunh much deeper and In-oader than the tail, its 
length being 2i in the total witliout the caudal and its height 
about 4 i in the same; tlic tail low, compressed and acumi- 
nate. 

Jlead broad, pyramidal, its dorsal outline rising straight 
from (he tip of the snout to the occiput at an angle of nearly 
45® ; its length is aliout one fourth of the total without the 
caudal, its heiglit about i, its breadth about 5(, of its length ; 
the cranial bones are compact and resistant, forming a sort of 
buckler in the broad frontal region ; the prcopcrculuni and 
operculum have each an independent lateral ginglymoici 
motion, allowing the erection of the enormous grooved spines 
with which these bones are armed ; the oporciuum, which is 
a short narrow bone, carries at its postero-supevior angle a 
single straight retroree spine, measuring half tlie length of the 
head ; the prcopcrculum bears three spines, which radiate 
from its angle, the middle one being the longest and nearly 
three fourths the length of the opercular spine ; the occipital 
crest projects subcutaneously as a coarsely pointed eminence, 
and behind it the stout, elongate, first (?) neural spine pro- 
jects similarly but even more conspicuously. The snout is 
broad and rounded, and does not overhang the mouth. The 
eyes arc completely atrophied ; the small orbital cavities are 
hidden beneath thick scaly skin, and arc filled with connective 
tissue, deeply imbedded in which is a small pigmented ocular 
bulb about the size of an ordinary pin-head. Nostrils large. 
Muciferous cavities of snout and mandible w ell developed and 
opening to the exterior by pores. Month large, its cleft 
nearly horizontal; maxilla more than half the length of tha 
head, much expanded behind, protractile, completely including 
the lower jaw in repose; laoial fold absent on the apper, 
Ann, dk N. H%$i, Ser. 6. Vol, vi* 16 
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rudimentary on the lower jaw. Teeth in iiarrowish Tilliform 
bands in jaws, vomer, and palatines. Tongue large. Oro- 
branchial cavity intense black throughout. Gill-opening 
moderately wide, the membranea rather broadly united below 
the istlmiUB anteriorly ; gill-lamines ve^ narrow ; ten long 

E ointod scabrous gill-rakcrs on the first branchial arch, 
esidcs some rudimentary ones above and below. 

Head and body covered with small deciduous scales; 
a])parently 22 rows between the dorsal fin and the vent. 
Lateral line indistinguishable. 

Vertical fins united ; the dorsal begins just behind the 
verticjil through the base of the pectoral, its lotigost rays — 
about the middle of the fin — arc rather over one third the 
maximum body-height and exceed tlie corresponding anal 
rays in lengtli. Caudal long and pointed. Pectorals entire, 
pointed, as long as the heaa without the operculum. Ven- 
trals jugular, arising from bony bases whicli are distant by 
a wide interspace equal in width to one third the lettgth of 
the head j each consists of two filaments, of winch the inner 
is much the longer, reaching beyond tlie origin of the anal 
fin. 

A bunch of about six slender cceca situated above the 
pylorus. Air-bladder present. 

Colours in the fresh state : — Uniform chocolate ; fins 
blackish ; throat and belly black, owing to the pigmentation 
of the peritoneum. 

Total length 4jV inches. 

J/a6, Ffcfe Station 97. Three specimens. 

When brouglit on board the skin of the head was injected 
and spotted wuth small capillary hjemorrhages. 


Family Xaemrida. 

Mackukus, Bloch. 

Subgemis Macbuhvs, Blocb. 

16. Macrurus Uoukyniiy sp. n, 

B. 6. B. 1 1. A. circ. 90. V. 9. P, 19-20. 

Length of the head about one fifth of the total, its height 
about two thirds, its breadth not quite half, its length. 
Snout subtrihedral, its length almost equal to the diameter 
of the large circular eye, which is about one fourth the length 
of the head; interorbital space slightly convex, its width 
one fourth greater than that of the eye. Nostrils close 
together in front of the angle of the eye, the posterior very 
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large. Mouth amall, completely inferior, the infraorbital 
ridge being most distinct ; the maxilla reaches a short way 
behind the vertical through the anterior border of the orbit. 
Teeth in broad bands in both jaws, villiform in the lower, 
cardiform in the upper. Barbel barely one fourth the length 
of the eye. 

GilUopening narrow, the gill-membranos being broadly 
united ; synarthrosis of first branchial arch and gill-cover 
very broad ; gill-larainaB narrow ; oro-pharyngobranchial 
cavity uniformly deeply pigmented. 

Body and head, except tlie jaws and the glosso-hyal region, 
covered with spinigerous, imbricating, rather deciduous scales. 
Those on the body arc of uniform large siase of an inch in 
either diameter), imbricate in the anterior two thirds and 
upper ami lower fifth, and longitudinally fluted throughout 
their free portion, tlie ridges between the grooves bearing 
spinelcts along the greater part of their length. On a scale 
from tlic flank there are usually thirteen such ridges, of which 
all but the outermost are »piny, the spinelets of the central 
ridge being superior in size to all the others, and they 
alone project beyond the ed^ of the scale. The lateral line 
runs five rows of scales below the origin of the first dorsal 
fin. 

First dorsal spine rudimentary ; the second prolonged into 
a filament and almost as long as the head, its front edge 
armed with about thirty decumbent spinelets; the second 
dorsal fin begins about a snout^lcngth behind the first, its 
rays being very inconspicuous. Pectoral short, its length 
being less than half that of the head ; somewhat rounded. 
Ventrals with tlie first ray prolonged into a filament, the 
entire ray being nearly as long as the second dorsal ray. 

Stomach siphoual. Intestine long and much coiled ; nine 
pyloric appendages, A large air-bladder. 

Colours in the fresh state : — Chocolate ; the jaws, gill- 
covers, lielly, and fins black. 

Tot^ length 14J inches. 

Hah. Vide Station 97. One specimen. 

Macrurua named alter the accomplished Super- 

intendent of the Indian Marine Survey — appears to be allied to 
Macrume asper and to be one of the known bathjrbial Macruri. 
It is the deepest-water species yet obtained m the ^^7o{ 
Ben^l, and it seems significant that it is the largest. The 
specimen described emitted a powerful and disagreeable musky 
owur when In the fresh state. 


16« 
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Family Pleuroaa«tid». 

SCIAHECTES, Alcock. 

Scianectes^ Alcock, Joum. Aa. Soc. Bengal, vol. Iviii. pt, ii. p. 284. 

This genus was estabUshed to inoliido two Indian species 
(Sc. fophoptera aiid Sc. mac^-ojfhthahnus)^ taken in 68 to 100 
fathoms by the ^ Investigator^’ and represented at the time by 
only three siiuill specimens. The ‘Investigator’ has since 
collected several fine specimens of Sc. macropkihalmus^ from 
the cxaiiiinatjou of ^hich several errors in tlic original diag- 
nosis have been detected. 

I beg now to amend that diagnosis and to place Scianectes 
in TV hat now appears to me to be its proper position, iitjar 
/^op,(Jthr. 

Clclt of the mouth narrow, the maxillary being leas tlian a 
thhd the length of the head, with the dentition much more 
developed on tlie blind side. Vomerine tt^eth jircsent. The 
dorsal fin eommenees before the eye on the snout. Kyes on 
the left side, close together. The rays of the vertical fins 
simple, elongated, weak, and filamentous. Scales minute, 
very deciduous. Lateral line with a curve above the pectoral. 
Gill-membranes united at the throat. 

17. Scianectes macrophthalmus^ Alcock. 

SaaneHes macrophihalmuB, Alcock, J. A. S. B. vol. Iviii. pt. ii. p. 20^ 
pi, XV i. tig. 4 j and Ann. k Mag. Nat. Hiat. November 1889, p. 898. 

B. 6. D. 85-88. A. 68. L. lat. circ. 95. 

Body pyriform, very delicate, its height about 2^ in the 
total without caudal. The length of the head is one third 
of the same standard and rather less than its lieight# Snout 
obtuse, about half as lon^ as the eye. Eyes on the left side, 
close together, separated by a salient decliving ridge, the 
lower slightly in advance ; their nuyor diameter about one 
fourth tlie length of the liead. Cleft of the mouth nearly 
vertical ; length of the maxilla a little more than one fourth 
that of the head ; the lower jaw projecting in repose. Villi- 
form teeth in a band on the blind side of each jaw and in a 
patch on the vomer. 

Gill-clcl't very high ; the opercles thin and the branchio- 
stegal rays prolonged ; gill-membranes broadly united ; gill- 
rakers distant, small, lanceolate. 

Scales minute, thin, smooth, deciduous. Lateral line 
salient, curved above the pectoral, continued right along the 
caudal fin. 
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The dorsal fin commences on the blind side of the snout in 
front of the level of the eye, its lonffest rays (just behind the 
middle of the fin) arc not quite half the length of the head 
and arc slightly shorter than the corrosponJing anal rays. 
The pectoral fin is more developed on the coloured side, 
where, if laid forward, it reaches to the posterior border of 
the lower (anterior) orbit. Vontrals six-rayed, the left wider 
than the rij^ht. Caudal nointed, with 17 rays, its length 
nearly one fifth of the total. 

Colours in the fresh state : — Left side dark sepia ; vertical 
fins and left ventral black; left pectoral grey in its basal 
third, black in its distal two thirds ; branch lostegnl fringe on 
the left side black, right side rinnigmented. 

Originally obtained in 100 tatiioins, 40 miles S.W. of 
Akyab; now from Station 96, where eleven specimens (the 
longest inches) were taken. 

CYNCKtLOSSUS [Uamilton-Buchanan]. 

18. Cynoglo8$u» Carpenieri^ Alcock. 

Cynoglo$8un Carpentm) Alcock, Joum. As. Soc. lieag. vol. Iviii. pt. ii. 
p. pi. xviii, ilg. 1. 

Several hundred specimens were taken at Station 90 (98- 
102 fathoms), many of them being mature females. The 
general jftetCes of this fish is certainly bathybial, 

PHtSOSTOMI. 

Scx)PEi,us, Gthr. 

19. Scopelus {Myctophum) pteroluSf sp. u. 

1). 11-12. A. 17. L, lal. circ. 30. P. 15. V. 8. 

Body compressed, with the posterior half much lower than 
the anterior ; its greatest height just over one fourth of the 
total without the caudal, its least height, midway between the 
adipose dorsal and the base of the caudal, one tliird its greatest 
height at the shoulder. 

Head large, its length a little more than one third tlie total 
without the caudal, its height two thirds its length. Snout 
obtuse, symmetrically rounded, its depth more than throe 
times its length, which is less than half the diameter of the 
eye. Kye circular, moderately large, its diameter being one 
third the length of the head ; tlie posterior border of the orbit 
is half an eye»diameter distant from the vortical border of the 
preoperculum ; no spine ^bove tlie orbit ; interorbital space 
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leaa than a diameter of the eye in width anteriorly, more pos- 
teriorly. Mouth large, moderately oblique ; the jaws perfectly 
equal in repose ; the maxilla reaches the preopercular angle 
and is dilated at its hinder end ; no vomerine teeth. Opcrcles 
large; the operculum produced into a membranous spur 
behind ; the vertical border of the preoperculum very obliquely 
recurrent. 

Scales extremely deciduous, smooth, cycloid, their average 
diameter one twelfth of an inch. 

The dorsal fin begins nearer to the lip of the snout than to 
the base of the caudal, but behind the bases of the vcntrals. 
which are much advanced, its last ray falls in the vertical 
tlirough the first or second anal ray ; adipose dorsal entire. 
Pectorals long, extending to the first or second anal ray. 

Luminous organs : — A lateral series extending close to the 
xnid-ventral line from the isthmus to the base of the caudal, 
and numbering four to base of ventral, three more to origin 
of anal, ten more to hinder end of anal, and one njore at base 
of cauaal; above this rectilinear series are the following, 
rather more diffused — one at the angle of the preoperculum, 
two along the edge of the gilhopenirig, one on the base of tlie 

I sectoral, two on the base of tne ventral, three in a straight 
ine along the middle of the flank, and three along the midme 
of the tail ; no luminous organ on the back of the tail. 

Nine pyloric ceeca. A well-developed air-bladder. 

Colours in the fresh state ; — Uniform silvery, with thickly 
scattered black specks ; opcrcles, iris, and first branchial arch 
burnished silver. 

Total length inch- 

HaA. Vim Station 96. About sixty specimens, many of 
them being mature females. 


20. Scopelua pyraoholua^ sp* n. (PI. VIII. fig. 8.) 

D. 12. A. 13. P.12. V. 8. 

Head large : body compressed. 

Length of tne liead, not. including a membranous expansion 
of the suboperculum which reaches considerably beyond the 
root of the pectoral fin, 2f in the total without the caudal 
Greatest height of the body or of the head not quite one 
fourth of the same standard, its least height behind the adipose 
dorsal 2| in the greatest. 

Snout almost obliterated by the encroachment of the large 
eye ; it is rounded, with the jaws exactly equal and opposed 
throughout ; its length is one fourth the diameter of the eye. 
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Eye lariafe, circular, bulging beyond the dorsal profile of the 
head; its diameter is one third the head-len^h as above 
limited ; its least distance from the vertical border of the pre* 
operculum is equal to half its diameter ; supraorbital margin 
smooth ; interorbital space anteriorly posteriorly f, the 
diameter of the eye. Mouth wide, oblique, the jaw-tones 
thin and weak, the maxillary slightly expanded behind and 
not reaching as far as the preoporcular angle ; villiform teeth 
developed on the vomer. Opcrcles large but extremely thin; 
the opcu’culuni and sutoperculum Imth with membranous pro- 
longations backwards ; the vertical border of the preopcrcumra 
obliquely recurrent. 

Owing to the almost complete denudation of the integu- 
ments the nature of the scales cannot be determined. 

'riie dorsal fin begins to arise nearer to the tip of the snout 
than to the base of the caudal by a distance about equal to 
half the length of its own base, and its first ray is almost in 
the vertical tlirough the origin of the ventrala ; the entire fin 
is nearly one third the length of its base in advance of the 
anal fin ; adi|x>se dorsal well devolojMul. The pectorals reach 
at least behind the sixth anal ray. The veutrals are broad. 

The luminous organs have oeen too much damaged for 
description; two series, traversing the ventral half of the 
body on each side, still remain; two long luminous organs 
occupy respectively the mid-dorsal and mid-ventral lino close 
to the base of the caudal. 

About five large pyloric c»ca : a woU-dcvcloped air-bladdor. 

Colours in tlui fresh state: — Wliat was left of tlie integu- 
ment was jet-black, like the entire oro-pharyngeal cavity; 
iris and antero-inferior part of opercles burnished silver, the 
latter in the evening twilight emitting brilliant coruscations 
of gi^nish-blne light. 

Total length without the caudal 3^5 inches. 

Ilab. Vide Station 102. One mature female specimen. 

Tlie shattered condition of this fish proved that it had been 
dragged up tlivough a a great dcptlx ot water ; and its Jacie$ 
is typically bathybial. 

21. A third species of Shopelua^ taken from the stomach of 
A TruAa hemisikta^ must bo mentioned, as it cannot be in- 
cluded among any of the species to which 1 have had literary 
access. 

Its radio-squamal formula is:— D. 11. A. 14. P. 12? 
V. 8. L. lat. 82. 

Its ^ quite one tliird the length of the head, the 
soal^ ere smooth and of a uniform siaOj the pectorals are 
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minute and the ventrals aingularljr large, and there ia a eon- 
Bpicuous Juininoua organ immediately in tront of the eye ; the 
dorsal tin is nearer to the snout than to the base of the caudal 
and entirely in front of the anal. But the single specimen 
hue been too much damaged to become the type of a new species 
and the subject of a description. 


Family StomiatUbs. 

Thaumastomias, gen. nov. 

Allied to MalacoetexiSy Ayres. 

Body elongate, compressed, wmleless, with tlie vent not far 
distant from the caudal fin, iTead compressed, witli the 
cranium small, the snout short, and the cleft of the mouth 
exceedingly wide. A long elastic muscular band passing 
from the hyoid bone to the inner aspect of the mandibular 
symphysis. Teeth acute, unequal, in single series in pre- 
xnaxillse, maxillse, mandibles, and palatines ; none on the 
tongue. Kye moderate. Gill-covers rudimentary. One 
dorsal fin opposite to the anal, situated in the }x>8torior fourth 
of the body, near the caudal. No pectoral fins. Ventral 
fins siluatod in the anterior half of the body. Gill-openings 
very w’ide. No air-bladder. 


22. Thaumastoinias atrax^ sp. n. (PI. VIII. fig. 7.) 

Head small, mouth extremely wide. Body elongate, low. 
conipiesse<l. not diminishing much to the origin of tlie vertical 
fins, hut thcie rapidly and symmetrically narrowing to the 
caudal peduncle, which is not quite one fifth the bo<fy-height 
in depth. 

D.23. A, 25, C.circ. 25. P. 0. V, 6. 

Length of the head one fifth, height of the body one tenth, 
of the total without the caudal. 

Hnout truncated, broad, wdlh a slightly concave vertical 

! )rolile, its length one third the diameter of the eye. Eye 
arge, circular, its diameter about one fourth the length of the 
head ; interorbital space wider than the eye, convex. On 
each side tlicre is a small luminous orgai*, about the sijse and 
shape of a caraway-seed, below and partly in front of the 
eye, and another large salient slipper-sliaped one, in Icn^b 
mure than one third the length of the head, lying pari3j(>l 
with the up|)er jaw bt^hind the eye. Mouth enormous, its 
cleft as long as the head; its floor is completely wanting 
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except at the extreme anterior Hmit, its place being taken by 
a long elastic muscular band which extends from the tip of 
tlie hyoid to tlie inner surface of the mandibular symphysis ; 
the mouth-cleft and the glll-rleft being thus continuous 
beneath almost divide the head from the rest of the body; 
the low or jaw juojects beyond the upper. Teeth, everywhere 
except in the maxilla, in the form of slender acute rigid 
fangs; in each ]nenuixilla laterally oi^ht or nine, with three 
remote stouter ones at the symphysis ; in eacli half of the 
mandible laterally an uneven row of over twenty, with five 
(one median flanked on each side by a pair) of superior 
size at the sj’mpliysis ; in each palatine a row of seven or 
eight, increasing in size from before backwards, and a patch 
on the upper pliaryngoal bones ; maxillary teclli in the form 
of even, close-m‘t, recurved serrations, of w'hich there are over 
thirty in eacli hone. 

GilbclcU t'xticmely wide and oblique, its antero-snperior 
limit being above the middle of the eye ; gill-cover rt'duced 
a])porently to a narrow straight preoperculura, very obliquely 
aitieulated, furnished wdth a narrow membranous fringe; 
four branchial arches, extremely weak and flexible, bearing 
very narrow laminm ; gill-rakers rudimentary* 

Body scalelcss. Skin thick, soft, velvety, and uniformly 
covered with adherent tenacious mucus ; apparently no lateral 
line. Besides the large luminous glands already described, 
there are two regular rows of minute luminous organa along 
the ventral half of the body on each side : the upper, num- 
bering about fifty, extending from the gill-opening to the base 
of the caudal ; the lower, riumlxu’ing about forty, skirting the 
venfial profile from the isthmus to the fifth anal ray; a few 
similar luminous organs on the crown of the head. 

The doisal fin begins slightly in advance of the ]>osterior 
fifth of the body, and is equal and opposite to the anal. The 
longest (central) anal rays are a little longer than the corre- 
sponding dorsal rays, and aie equal to the depth of the tail 
at their point of origin. The caudal is deeply forked, with 
the lower lobe the broader and longer and about 
total length. 

Pectorals absent. The ventrals arise in the anterior half 
of the body, their point of origin being 1 J times as far from 
the vent as from the maigin of the gill-cleft ; the two outer 
rays are thickened^ coherent throughout, and prolonged, their 
length htmg two fifths of the total length including the 
caudal ; the inner rays are short and weak. 

Stomach siphorial, its cul-de-Bm extending halfway along 
the abdominal cavity; intestine straight, ojming at the 
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origin of the anal fin ; apparently no pyloric ciaca. No air** 
bladder. 

Colours in the fresh state^ as in spirit, intense black. 

The small luminous organs wore not distingaishable through 
the enveloping mucus until after immersion in spirit ; but 
the large postocular organs were very conspicuous, that on 
the right side being bright rose-pink, while that on the left 
side was covered, except round its lower edge, which showed 
as a silvery streak, with deeply pigmented cuticle. 

Total length 4| inches. 

Hob* Vide Station 97. One specimen, which was quite 
dead when brought to the surface. 

The other Phyaoatomes obtained were (23) (ionosioma 
microdon^ Gthr., at Station 101, and (24) Chauliodm Sloantiy 
Bl. Schn., at Stations 101 and 103. 

The largest Chauliodus^e, female with gravid ovaries — 
measured nearly 9 inches. 

In concluding this paper I should like to express once 
again my deep obligations to my friend Professor J. Wood- 
Mason, of the Indian Museum. 

EXPLANATION OF PLATES VIIL & IX. 

JFiff, J , Ttiurrclopkiduifn llextUy y . 

Ftp. 2. Oobim cQmefeH, 

F^ 8. Scop&lm pi/nobohSf J. 

F'iff, 4. Jirephosfoma Carpenterx. 

Ftff, 6. Vumrodm tmtator, 

Fip. (5. Iktn/neirodes ffhnterosiu, 

Fi 0 , 7. llmumaBtomtne afrox. 

F^. 8, Callionymu$ roirbaren, $ . 


XXVlI.-~jBrm«A Foxtil CWnotefo.—III. Thenarocrlnns calli- 
pygus, gen. et an. nov., IVenlock Limestone. By F. A. 
Bathee, M.A., F.G.S. 

[Plate X.] 

In pursuance of tlie intention expressed at the eud of Paper I., 
1 now enter on the description of the Fistulata from the 
Wenlock Limestone ; and the first to be dealt with is an inter* 
esting genus, which has not yet been described, but which 
ha« been alluded to in Paper lit under the name of Tkenetrn^ 
erinue. 
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The BpecimenB on which the following dcecription ia based 
are as follows : — 

In the British Museum : 

46049, a perfect Bmcimen from root to crown, seen from 
anterior ; nought of Mr. B. M. Wright. (PI. X. 

57478 a, crown and 1 inch of atem, seen from 11. side, anal 

S lates just shown on L. of specimen : bought of Air. 
.Allport. (PI. X. fig. 3.) 

67476 J, crown and 1 inch of stem, seen apparently from L. 

side ; arms broken at postpalmars leave ventral sac 
exposed; bought of Mr. S. Allport. (PI. X. 
fig. 5.) 

In Dudley Aluseum ; 

One specimen ; arms preserved up to postpalmars ; cup 
crushed ; about 2 inches of stem, somewhat broken ; 
orientation uncertain. (PI. X. fig. 7.) 

In Mason College Aluseum, Birmingham : 

138, crown and inch of stem, seen from posterior; arms 
broken off after postpalmars, showing inch of 
ventral sac; rest of sac broken away; cup frac- 
tured. (PI. X. fig. 8.) 

144, crown and | inch of stem, iree from matrix, flattened iu 
anteru-posterior plane ; arms preserved up to post- 
palmars 4 * ; on 11. aide ventral sac shows through 
arms. (PI. X. fig. 1.) 

153, crown and § inch of stem, free from matrix except at 
distal ends of arms ; much rolled but not flattened, 
cup fractured. (Pi. X. fig. 2.) 

These three specimeus were in Mr. Charles Ketley’s 
collection. 

In the collection of William Madoley, ISsq., of Dudley : 

One specimen, seen from anterior; arms preserved up to 
postpalmars 8 ; lA ihoh of stem, slightly crushed. 
(PI. X. fig. 9.) 

In the collection of Charles Holcroft, lilsq., of Xingswin- 
ford, near Dudley : 

298, a young specimen ; crown and | inch of stem, seen from 

• I use the ezjHwsrden postualmaM 2, 8, 4 fto.** for postpslnun of 
the second, third, lourti), and subsequent series. ‘'PostpaluwrS" 
Hgnifies the first series. 
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L. posterior side ; distal ends of arms erom away. 
(PI. X. fig. 6.j 

431, a much weathered crown, greatly crushed m the trans** 
versal (or lateral) plane j free from matrix. 

For the ready loan of the specimens in their possession my 
best thanks arc due to Mr. Holcrolt and Mr. Madeley. I 
liave also to thank Mr. Madeley, in his rapacity as Secretary 
of the Dudley and Midland Geological Society, for lending 
the specimen belonging to the Dudley Museum. For fur- 
nishing the »pf cimens Irom the Mason Oollogc Mtiscum, Prof. 
Cljarles Lapworth is to be thanked. Finally, for permission 
to figure the specimens in the National Collection, I am in- 
debted to Dr. llenry Woodward, F.R.S. 

These specimexis all appear to cornc from the Upper or 
** Thin bed of the Wenloek Limestone of Dudley, concern- 
ing which I am favoured by Mr. Madeley with the following 
note : — “ This bed is far more prolific ot Crinoids, both as to 
number and variety, than the Lower or ‘ Thick * bed, and 
all those 'welbpieserved specimens where tlie fossil lies on a 
thin bed of fine shale on the top of the limestone come from 
this Upper or Thin bed of the Limestone.’* 

Generic Duonobis. 

IB. 5 ; B. T) ; It. 5 ; Arms simple, dichotomous ; R' in ^ 
Basal circlet, resting on r. post. IB. ; x rests on post. B. and 
R', and only just reaches top of Radial circlet. 

This arrangement of the anal plates, combined with the 
great proportional widtli of all the other plates of the dorsal 
cup and \\ itli the fiat broad backs of the proximal arm-ossicles, 
produces a very flat appearance, and the fossil, as it lies 
stretched on the rock, lesembles the outspread palm of a 
hand; hence the proposed generic name, from Bivap^ the 
palm. 

Since all the above-mentioned specimens appear to belong 
to one species, the foregoing characters are the only ones that 
can be detinitcly taken as generic, and the following detailed 
description applies to both genus and species. 

Detailed DEScurmoN. 

Dor ml cupf broad and composed of thin plates. Specimens 
48049 B. M., 67478a & B. M., 138 Mason Uolle^e, 
144 Mason College, Dudley, and Madeley give the following 
average measurements :>—>Breadth at base 7^14 milUm. ; 
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breadth at summit 10*57 milUro.; height of cup 8’71 milliin. 
Specimen 298 Holcroft has — breadth at base 4*5 millim. ; 
breadth at summit 10 niillim. ; height of cup 6*5 milHm. : 
these proportions arc practically the same as those of tlie 
mature individuals. But since all these specimeus are more 
or IcsH flattnn d the pjo|>ortioiis are not those of the cup in 
life ; noverlhclc^s they will be found characteristic of most of 
the fossils, and it must Ih' remembered that tins flattening i» 
itselt largely due to the struct lire ot tlio cnp. The proportion 
ot the cup m life may be gathered from the uncruslied speci- 
men 158 Mason College, of which the mean measurements 
ar<* : — Broadtli at base 9 millim. ; breadth at summit 16 
millim. ; height of enp 11 millim. This cup is larger than 
the others, but, taking its jn*oportions as correct and re- 
ducing them, w^e fiiul that the moan measurements and 
true proportions of the dorsal cup are : —Breadth at base 7*14 
millim.; breadth at summit lJ-9 millim. ; height of cup 8*73 
milliin. Consequently the angle which the side of the cup 
makes with tlie long axis is about 9)^ . 

Infrabasals, 5; pentagonal, except r. post. IB., which is 
hexagonal owing to truncation of distal angle j mean measure- 
ments— greatest width 5 millim., heiglit 3 millim. Measure- 
ments in 293 Holcroft — width 3*25 millim., height 1*8 
millim* 

Basals, 5 ; hexagonal ; mean measurements, 6 millim. wide 
by 6 millim, high ; width of 1. post* B. about 1 millim. less, 
while r. post. B. is a little distorted. In 293 Holcroft the 
normal basals are about 4 millim, wdde by 3 millim. high. 

Badials, 5 ; in general outline pentagonal, or more accu- 
rately a hexagon of which the distal angle is truncated by a 
wide reentrant curve for the articulation of the first costal : 
mean measurements — width 7*3 millim., height, from proximal 
angle to middle of articular curve, 3*6 millim. In 293 IIol- 
croft a fracture crosses the radial circlet, but the measure- 
ments appear to be about 4 millim. wide by 2*5 millim. higlu 
The curve varies in widtli, sometimes occupying almost tho 
whole width of the radial, but never quite so little as two 
thirds of its width* On cither side of the facet the distal 
portions of the radial bend inwards to meet the tegmen. 

JmiSf to judge from specimens 4809 and 57478 a, about 
seven times as long as height of cup : seen from outer or 
dorsal surface, appear broad and fiat-backed in the proximal 
regions ^ but undergo rapid dichotomy, and, as the ossicles of 
each senes are about five-sevenths the width of those in the 
preceding series, in the distal regions are remarkably atten- 
uate, being *16 millim* wide. In 57478 a the free braohials 
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are poetpalmars of at least the sixth series ; in other words 
the dichotomy is seen to take place at least 8 times, so that 
the 6nal branches of the arms can hare numbered no less than 
1280, and were probably nearer 2000. The ossicles are of 
peculiar shape ; even in the more proximal series their sides 
are seen to curve round in a curious manner towards the 
ventral suiface, as is well shown by specimen 67478 6 ; and, 
as dichotomy progresses and the transverse axis of the ossicles 
shortens, the dorso-ventral axis becomes much longer, so that 
in the hrst postpalmars the ratio of depth to width is as 6 to 
3, and in the third postpalmars as 7 to 3 ; this is clearly seen 
in specimen 144 Mason College (PI. X. fig. 1). In roost 
specimens the backs or outer portions of the arms present a 
continuously smooth apjtearancc, but in others tlie edges of 
the ossicles are more rounded, inducing a slightly moniltform 
aspect; thesmoothnesamay therefore be due to attrition. Be 
this as it may, there can be little doubt but that the arm- 
ossicles are more ridged at the sides of the arms than on their 
backs, and this in such a manner that the greatest transverse 
diameter of each ossicle is towards its upper or distal end, and 
towards its ventral surface. The condition of the specimens 
does not permit the direct demonstration of a dorsal canal ; 
but that such existed seems certain not onl^ from the shape of 
the ossicles, but also from the fact that m much weathered 
specimens a groove is formed in the median line on the dorsal 
surface ; this is best shown by specimens 138 Mason College 
and 431 Holcroft (Diagram 8). The ventral surface of the 
arms is partially exposed in specimen 67478 b : the covering- 
plates are no longer m sttu, and the food-groove, which is 
rather shallow in proportion to the depth of the ossicles, is 
(dearly seen ; on either side of it the ventral edges of the 
ossicles rise up like little rounded teeth (Diagram 9). 

Costals, 3 to each ray ; in two instances out of the twenty- 
seven counted there appear to he 4 ; all of the same width, 
which is always more than two thirds that of the radial ; height 
from 1 to 2 millim. according to size of specimen. The upper 
and lower edges of the second costal are straight and parallel ; 
the lower edge of the first costal is curved conformably with 
the articular facet of the radial : the lines containing the 
axillary angle of the third costal are concave. The upper 
and lower edges of the costals arc slightly bevelled on the 
outside, indicating that those ossicles were united by loose 
suture. 

Distichals vaiy in number in the different specimons. and, 
to a less extent, in different branches of the same specimen { 
19 branches have been observed with 4 distichidB apiece, 11 
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-witli 5, 2 vith 6, 1 vith 7, and in tli« joung specimen, 293 
Hoicrofit, one brimcU has onlr 3> 

Palmars vary quite irregularly from 4 to 10. 

The various series of Posipalraars are likewise irregular in 
number, the observed extremes being 6 and 18, and the 
average about 14. 



1MAGRAM8 OF THE STRUCTUltE OF THENAHOCRINVS. 

Eiagr, 1. The seal (ilstes and lower part of the ventral sec, cotDpoasd 
from the evidenee of six snocimens. R' « Radianel, X a>Bnohi- 
anal, roBOoslah, dasRistiehels, oasPalmers. (x k) 

Dioffr. 2. Plates from halfWay ap ventiiu sac. ( X 4 ) 

Dm^. 9. Plates from distal end of sac. ( x 4.^ 

4. Ei^s of plates in ventral sae, to diow folding. ( x B.) 

Ihagiams 2, 9, and 4 are all taken from ^imon 57^9 b. 

Duipr. 6. Seotiou of stem showing sutures, large pentagonal lutaen and 
articular radiating strire. ( x 8.) 
iOMgr. 6, Disseetion of dorsal cup. (Nat. sixe ) 

7. Some proximal stem-osMclos of 298 llolcroft, Aeiwing alter, 
nation of si«e, and irregularity of growth indicating a radial 
suture, (x 4.) 

JXoffr, 8. Weathered arm-eesicles of 188 Mason College, with indicatiom 
of an axial canal, seen from dorsal sur&ce. (x 0.) 

^ly™***^ turfixse of arm, ehowing leunded elevatMiu, from 
C74786. (xl2.) 

A rough calculation from these data makes the total nam* 
DW <rf arm^oBsicks 48,290. Parkinson* calealated the 
ossicles of the arms and pinnules in JEkcrinwi Jbanli$t, Blum- 
•nhach (ass JE, iih'ifbrmit, Lamarck), as 26,660, bttt half that 

• 'Orgaido Remains Ac,,' ii. 181 (Ismdffli, 1808). 
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Bumber would be niore correct* Thi« comparisoB showa 
tbe greater extent of food-collectiug surface poaaessod by the 
older and non-pinnulate fouu : tbe advantage of Enerinm Heg 
of courbe in its irroater compactness* Neither of thcao calcu- 
lations takes into account the covoving-plateH^ the addition of 
which would treble or quadruple the numbers. 

Anal structur eft X — Badianal (K%an irregular pentagon, the 
greatest width of which is equal to its greatest height ; rests 
on r. post, IB., between post. B, and r. post. B. ; supports 
on its right upper side part of r. post. K., and on its left 
upper fli<le the Brachianal. 

Brachiannl (x) rather wider tlian high, in outline like a 
radial, the distal edge forms the longest side; rests on post. 
B and li' ; is bounacd on left by 1. post, ll., and on right by 
r. post, 11. ; Buppoits In the middle a wide low plate, which 
wc may icgaid as a second bvachianal ; and on eklier side is 
touched by smaller plates which aiC probably derived from 
the tegmen. 

This disposition of the anal plates is best shown by the 
Mason College specimens 138, 144, and 133, and by 431 
Holerofl ; it Is seen, but owing to fracture not so clearly, in 
293 llolcroft. 'J'he diagram of Thenarocrina^t that forma 
fig. 14 of jdate xiv, in the fiiat half of Paper 11. (‘ Annals,^ 
scr. 0, vol. V, April 1890) was constructed from the evidence 
of the British Museum specimen 57478 a ; since this fossil is 
much flattened the anal plates, which occur at its extreme 
edge, are displaced and fractured, so that the diagram, though 
correct in the more important points, is not absolutely aocur** 
ate as to del ails {cf. Diagram 0). 

The connexion of tlic ventral sao with the anal plates is 
seen in specimens 57478 a B. M., 138, 144, and 163 Mason 
College, and in 293 and 431 Holcroft. No one of these 
specimens shows all the details, besides which they vajty 
Slightly, but all conform in essential structure with Dia- 
pam i. The Second Brachianal rests on the first brachianal 
just as tlie coslals rest on the radials ; it is pentagonal and 
axillary The plates of the ensuing distichous series alter- 
nate slightly, the suture separating them being a «ig«ag and 
the plates consequently hexagonal. The second plate of the 
right-hand series is axillary, and it is pi‘obable that the same 
is the case with the similar plate on the left. The ietra- 

♦ l)r. P. H. Carpouter (Ann. k Msg- Nat, TIist. fO] vi pp. 10, 20, July 
3890) Will not permit tbo epithet axillary ” to bo upputMj to anyihit]^ 
but nu a/’##*-o8«iclo giving rise to arfw-branehea, Hurh restriction a 
wonl so common in scientific description would be vexatious were it nat 
needless. An axil lies where an organ is given off from an axis, and 
axillary should have no deeper morphological siguifioanoe. 
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stiobous 0 erieft following woolil ilius correspoad to the palmars 
of an arm. HiUierto the platee have been emooth externally ; 
they now develop ornament : at the same time, by lessening 
in height and by gradually coming into a line with one 
another, they exchange their hexagonal shape for a Irans* 
versnly elongate quudrauglo. The ornament is produced by 
the folding of the side-eages of each plate, while the middle 
remains unaltered, or is raised into a slight hump : the folds 
of one plate meet those of the plates on its right and left so 
exactly that in undisturbed parts it is very hard to see the 
sutures. 

The upper part of the sac, in which the foregoing structure 
is more developed, may be l)e8t studied in sp^imens 57478 b 
and 138 Mason College. The ventral sac is nearly as long 
as the arms, very wide in its lower part, but contracting above. 
It belongs to the type describod oy Prof. U. Trautschold * 
under the head Anffuloni^ which is the common type in the 
Fistulata. Tlie raised middles of the broad plates, ly^^S 
above the other, form longitudinal ridges, which, as in t%aph^ 
iocrinm muhipfeXy Trd., sp., appear to be eight in numl^r. 
Tliat three of these ridges arise by dichotomy from the brachi- 
anal series is certain ; that another does is probable ; that the 
others do is possible but uncertain. The depressed tracts be~ 
tween theridgcsarc occupied by the transversely folded portions 
of the plates. The anticlinal folds resemble fingers stmtehing 
out from the middle of the plate to meet fingers from an adjoin-^ 
ing plate; there may be one, two, or three of these fingers on 
either side of each plate, but the higher numbers are chiefly 
found in the proximal and distal regions of the sac (Diagrams 
2 & fl). The synclinal folds a}m6ar as grooves, whieli are filled 
with matrix : hence they look like transverse slits proceeding 
on eitliei* side from the suture-line ; but wherever the matrix 
can be cleared away — a task demanding time and trouble — 
the floor of the groove is seen to be farmed by the solid plate. 
A natural section, produced by fracture abng the suture-iine, 
in 57478 likewise shows that all the awearances are pro- 
duced by simple foldin|; of the plates (Diagram 4). Nor 
can pores of any other kind be detected. In general appear- 
ance the ventral sac remarkably resembles a wickerwork 
basket : the beauty of its structure, its large size, and the 
extreme development of the anal plates suggest ^^caUi^gm f 
as an appropriate specific name. 

^ XTeber dsn muthiiMissUeli<m Gesohleeliiaapnitrat von 

Trd.," FsstscHsift k* Oeiell. NstarforseW, Moscow, 1682, 

t sa ejoithst of a statue of Venus, deiiTsd from ledXXof, 

beautifiil, ana nvyn, the posteriori 

Ann. ib Mag* N* iii»L Ser. 6. VoL vi. 
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The Tegmen is partially ylsibla betwwn the arnui and or 
either side the origin of tne ventral aac^ in 57478 a and i and 
153 Meson College. The portions observed are composed of 
small plates of various sizes in which no definite arranmment 
can be distinguished. The tegmen was evidently flexible, and 
stretched up the arms, in some cases, if not in all, to the end 
of the distichals (PI. X. fig. 5 and Diagram 1). 

The Btetn is almost perfect in specimen 48049 B. M. 
Here its length is 19‘5 centim., or about 7| inches. It has 
a hiendth oi 5 millim., w'hich at the proximal end widens to 
7 millim. Tlie distal end is imboddeu in a congeries of frag*- 
ments which seem to have belonged to radiem cirri. It is 
round except at its extreme pioximal end, where it tends to 
become pentagonal, with its angles, as in all Dicyclica, inter- 
radial. The ossicles are only ‘25 millim. high at the distal 
end, i. e. 100 run to the inch ; they gradually increase in 
height, till, about halfway up the stem, they are two to the 
millimetre : here, however, an alternation of size sets in, 
which increases as the pr-oximal end is approached, so that m 
that region the large ossicles are twice as high as the small 
ones. At the same time the ossicles become more ridged, 
and the alternation of size increases the eflfect of the ridging. 
The articular surfaces of the ossicles were, as indicated by 
spt'cimen 144 Mason College, covered with fine radiating 
ridges. The lumen was circular or slightly pentagonal with 
radial angles. In specimen 57478 a, where, at 25 millim. 
from the calyx, the diameter of the stem is 5 millim.^ that of 
the lumen is 3 millim. j in 574785, at 5 millim. fl'om the 
calyx, where the diameter of the stem is 7 millim., that of 
the lumen is 4 millim. (Diagrams 5 &. 7). 

Owing to the large size of the lumen, the stem is often 
flattened, and this in many cases has produced cracks in the 
stem. These cracks do not, however, appear to be merely 
accidental. They arc invariably radial in position, and con* 
tinue iur long distances ; this is well shown in 48(M9 B. M.. 
and in Mr. Madclcy’s specimen. In 48049, although the 
stem is hardly if at all crushed, two such raaial cracks may 
be traced from the distal end for 15 centim., or nearly 6 inches, 
along the stem ; they are esp^ially clear at the distal end. 
It scorns therefore pretty certain that these cracks represent 
sutures : in ail Dicyclica with a quinqueportite stem the 
sutures are radial. It is true that a thin section of the 
column of 57478 a does not show them ; but here they have 
probably beeu obscured by fossilizalion. On the other banfl 
in uncrushed stems a certaiu want of continnity in the ridges 
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of ossicles ftlong rsdisl Ihies is often observable, as in 293 
Holeroft and 138 Mason College (Diapam 7).^ 

The Bndle}' specimen shows slight longitudinal ridges on 
its stem, especially at the proximal end ; and these as they 
cross the transverse ridges of the ossicles produce a slight 
cancellated ]>attern (Plate X. fig. 7). For tne present, at all 
events, it is best to regard this as a mere individual variation. 


Qenebxi. Beuabrs. 


The most interesting feature of this genus is that in which 
it differs from other Fiatnlata, namely tne low position of the 
Radianal. Indeed this one point alone separates it from 
nearly all other Crinoids, and appears of still farther import* 
ance in connexion with various utterances of Messrs. Wachs* 
muth and Springer. Criticising the description of Carabo- 
eriHua by E. BiTlings, tliey wrote: The anal area, .... 
according to Billings, is composed of three plates, the lower 
one resting upon the underbasals, which is in itself an anomaly 
such as is found in no other genus " *. For the same reason 
they denied the correctness of Angelin’s description of Sageno- 
crintu, saying, Angelin gives the number of basals (para- 
basals) as mx, which is evidently a mistake, nor do we believe 
that the sixth plate represents an anal plate, as no plate of 
that kind has ever been observed below the line of radials ” f. 
Again in 1885 th^ wrote with even more decision, “ There 
is not a single instance of Crinoids known to ns where either 
a radial or an anal plate entered the basal ring There 
does not^ however, seem to be any morphologic^ objection to 
the sinking of an anal plate into the basal circlet, and in fact 
ilLmirs, Wachsmuth and Springer have prudently refrained 
h priori argument lu we can at any rate be no manner 
of doubt that the thing has happened in Thonaroerinutt and, 
rare though it be, there is nothing anomalous about it ; on the 
oontr^, the sinking of the ri^anal, in common with the 
braohianal and anal seriesj is in perfect harmony with the 
views as to the origin of those plates put forward in Paper II. ; 
while the oonse^nent widening of the ansi area, enhanced as 
it is by the width of all the plates of the oorasl cap, is 
obviously cotr^ted with the large sice of the ventral sac, just 
as was explained on pp. 819 and 330 of the same paper. 

But if Thmuuverinua ia not anomalous, neither is it unique. 


t 

t 


«ev. h {im, Ttoc. lere, p. m. 

Bsr. it. (9w), iVM. 1881, p, 878, fooloote. 
Rev. lU, (6ft), Pme. 1886, p. 277. 

17 * 



382 Mr. F. A. Biith«r on JBriti$A FM 


Messrs. Waclismuth and Sprin^r have appatenily found out 
for themselves * by this time that Angelinas description of 
Sagenoorinus was, so far as the number and position of the 
plates were concerned, perfectly correct : this is not the place 
to discuss the matter, but the sixth plate in the basal circlet 
docs after all appear to bo an “ anal.” 

That the structure of Carahocrinus was in all essentials 
correctly described by Billing, Messrs. Wachsmuth and 
Springer subsequently admitteaf; but with their pronounced 
views us to the extreme improbability of an anal or a radial 
descending into the basal circlet, tliev naturally slurred over 
the importance of that structure. This was their explana- 
tion : — The small plate within the basal ring, which is only 
known in this genus, is, we think, a supplementarj aaygous 
plate of no tundamental importance, a plate bearing to the 
regular azygous plate similar relations as the small accessory 
interradials m some s{)ecimens of Arehmocfrinm sculptvi^ to the 
regular interradials.” Now, however, Thenatoerinua enables 
us to look at OarabocrinuB from a different standpoint ; the 
supplementary plate may very naturally be regarded as a 
portion of the radianal, Just as the rodiaoal itself is a portion 
of the right posterior radial ; so that, were this supplementary 
plate again united to the radianal, we should have a dispo- 
sition of anal plates very similar to that which obtains in 
llienarocrintis. 

It was this similarity in a structure so dissimilar to that of 
all other Fistuiata that led me, when discussing the classifi- 
cation of the group, to place Thmiarocrinm alongside of Ooro- 
bocrtnitB* It is no doubt conceivable that this structure^ 
peculiar though it is, may have been arrived at along two dif- 
ferent lines of descent. There are, however, yet other points of 
resemblance, in the dichotomous branching of the arms, the 
number of the costuls, and the structure of the column. The 
only important difference between the tw^enera lies in the 
^eater breadth and length of the arms in 7%enarocnnu9 ; but 
Ais is no great difference for two forms so widely separated 
in time and space. The more globular shape and generally 
radiate ornamentation of the dorsal cup, exhibited by the 
described species of CaraboorinuBy go for nothing, for they do 
not obtain m two specimens of that genus kindfy lent me for 
examination by Dr. G. J. Hinde. 

Whether these considerations warrant the establishment of 

• W. & S„ Discovery of the Ventrsl Structure of JHaoerifm Ao,, 
PnK* Acad. Nat. Sci. Phaadelphia, 1888, p. 867. 

t Kev. III. (217), Proc, 1^, p. 141. 
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9^ Fumily Carabocriki0jB| eharactemed by the pres^ce in 
the basal circlet of a tadianal or part of one, is a different 
matter. The Fistulata are now so well known that their 
classification must depend on the question of descent. In the 
present instance, however, this question is obscured, partly 
Decause so few species of the genera in question are known, 
but chiefly because those genera are early forms but a little way 
removed from the common parent stock. Carahocrinus^ for 
instance, seems related to Euspirocrinus. of which genus a 
species, J?. oheontem^ has been found by Mr, W. B. Billings* 
in the Trenton Limestone. ThenatocrinmtA^o presents some 
points of resemblance to Euspirocrinm^ especially in the arms, 
in the general shape of the dorsal cup, and in the column. 
But both Carahocrimut and Euapirocrinus are very closely 
connected with Ottawdcrinua and with early species of Den* 
drocrinm. In fact, were we to consider Ordovician forms 
alone, wo should undoubtedly place all those genera in one 
Family. Clearly, however, this would not be satisfactory j 
the evolution of tliat assemblage did not cease, and the ques- 
tion is — Can we discein more than one line of evolution ? 
Certainly there seem to bo three divergent lines ; and the 
fact that two of these (the Carabocrinidm and Euspirocrinidae) 
soon appear to reach their termini does not impugn their 
existence. 

Undoubtedly the establishment of a Family Carnbocrinidm 
would appear more reasonable if we could trace its descent 
rather further than is at present possible, but among forms 
reckoned as Fistulata the deacendauls of Themrocrinua are 
still to seek. There is, however, a likeness so remarkable 
that it cannot be overlooked. The resemblance of Thenaro* 
e9'inu9 to Enallocnnua may be superficial, but, except for the 
anal structures, it is very complete. The plattjs of the dorsal 
cup, other than auuls, are the same in number and in shape, 
and the following sentences from the most recent description 
of Enallocrtnue j apply almost equally well to Thenaro* 
ctinua ; — ‘‘ First raaials wide, their distal faces usually occu- 
pied by a deep lunate excavation in wliioh the second primary 
and one or two higher radials rest; sometimes, however, 
truncate.*’ ^^Eays completely disconnected from the first 
radials up, and the arms becoming free variously between the 
first to the fourth bifurcation. Second radials [t. a. first 
eostals] perforated by a large axial canal which passes down- 
wm*d ; it ramifies within the higher radials, and passes into 

* Tmus. Ottawa Field Naturalists’ Club, ii. no, 2, 1S86. 

t Waohsmuth and Springer, ^^CretaiMsrmna : its Structure and Zoolo- 
gical Position,*’ l^oc. Acad. Nat, Sci. Piiiladelpbia, 1888, pp. 387, 388. 
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the ame, but apparentlv does not extend to their full length. 
Arms uniserial, very long, tapering little, biluroating at 
lengthening interrals toward tlie upper parts into very nume> 
rous equal branches, the uhitnate divisions being extremely 
attenuate.” “ Arm-joints shorter thwi in Crotaloerinut, with 
parallel sutures; those of adjacent branches opiiosite each 
other not alternating.” Ambulacral furrows sualtow, with 
covcring-platcs arranged in the usual way.” “Column 
round, very largo, wim short joints and thin walls ; canal 
round and of extremely laige size.” 

It is not, of conrsOj any one of these points of resemblance 
that is remarkable ; it is the total effect : the evidence, so to 
speak, is cumulative. But there are two points in the struc- 
ture of the Crotalocrinidas on which Wachsmuth and Springer 
have laid particular stress. 

The reticulate structure of the arms in Crotaloennua 
depends on the combination of the following characters ! — 
depth of ossicles dorso-ventrally, length of arms, extreme 
bifurcation at regular intervals, and lateral processes of ossicles. 
In all these points the arms of Enallocrinus resemble those of 
Crotalocrinm except that the bifurcation does nut take place 
at such regular intervals, and the arms are not laterally con- 
nected. A development in the dh-ection of such connexion 
has, howeve^ been demonstrated by Wachsmuth and 
Springer. “ Toward tlie upper ends of the arm-joints there 
are more or less conspicuous transverse projections— -one from 
each side of the joint — which are more prominent and elon- 
gate at the ventral side. They border the arm-furrow, and 
give to the arm, when viewed from the side, a pectinate 
appearance, which is more strongly marked toward me distal 
ends of the arms.” “We have observed these projections on 
the arms,” add Messrs Wachsmuth and Springer, “only in 
the Endish specimens. We give it as a generic character, 
as wo think it likely the Swedish ones will wow it also when 
sufficiently well preserved ; and because we consider it of 
some importance, as representing the projections on the anue 
of (^otalocrinua by wliich these were connected, and thus 
exhibiting a tendency toward the reticulate structure.” Now 
the arms of Thenaroerinua not only resemble those of EnoUo- 
mnus, and to a less extent of OrolalocrtntUf in dep^, length, 
and bifurcation, but they show undoubted inaicatioua of 
nascent lateral processes. In their position on the arm, and 
on the ossicle, and indeed in everything but size, the antero- 
lateral ridges of Tkenarocrinua resemble the processes pf 
Enallocrinua, 
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^ Tbe secoad point to Im noticed is the extension of the 
tegmen over the arms as far as the end of the distichals. 
There is really nothing very remarkable in this ; but it is 
obviously parallel with the extension of the tegmen in Crota* 
locrinidfie, and leads up to the apparent inclusion of oostals an 
distichals in the walls of the dorsal cup, on which Wachsmuth 
and Springer lay so much stress. 

All these resemblances point no doubt to certain conclu- 
sions. But it is not so long since Messrs. Wachsmuth and 
Springer published their elaborate paper on tlie Orutalo- 
crinidee, in the preparation of which they had the advantage 
of studying a very large number of specimens including those 
figured by Angelin. To traverse their arguments and to 
contradict their conclusions would be presuroptaons in one who 
has not examined their evidence, lill that is done let us be 
content with the knowledge of this new genus, which 1 feel 
it a privilege to introduce to naturalists. For^ with its long 
and finely ringed column, its well-proportioned cup, the 
delicacy of its ventral sac, and its more than myriad arms, 
the living Thnarocrinua must have been one of tlie most 
beautiful and wonderful forms in that paradise of lovely 
marvels, the Wenlock Sea. 

EXPLANATION OP n.ATE X. 

Fi 0 , 1. Poatpalmars of tho left-ccmteol braoeb of the leftjpugtorior arm of 
144 Mason College; seen partly sideways. To show lateral 
ridging, (x 2.) 

l%r. 2. ISS Mason College, posterior view. The oldest specimen. (Nat. 
sine.) 

57478 fT, BsM. Ohiefiy to show the fine brstiohee of the anna. 
(Nat. siae.) 

JV* 4. 4k)49y B.M, To ahow general form and atem<*charactera. 
(Jiedneed from 94 to TJ Inchea long.) 

5. 57478 k To show yeutral sac and tegminal plates. (Nat. size.) 
jy. 5. 293 Holcrofi. The youngest specimen. (Nat. size.) 
jy. 7. Part of the stem of the Badley specimen Hhuwing ornament : 
see p. ^31. (Nat. size.) 

JPif, 8. 188 Mason OoQege. To show weathered arms and venttal sac. 
(Nat size.) 

ly. Os Part of the Miul<dey speoimem To show stem crushed along 
Sttture*lioes. (Nat. size.) 


NsBs^To ensure aoottraojf all ibt drawings except Figs, 1 and 7 hare 
bm traced finmi {Am 
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XXVIII. — On the Development ^Pyrosoma. 

By Prof. W. Salensky ♦. 

Since Huxley’s celebrated investigations we have learnt to 
distinguish two periods in the development of Pyroeoma^ 
viz. : — (i.) The evolution from the fertilized ovum of a nurse- 
like form, which Huxley termed the Oyathozooid ; ” (ii.) The 
fommtion by a sjiecics of budding of a group of four Ascidian- 
shaped individuals, the Ascidiozooids of Huxley, which must 
be regarded as the parents of the entire colony. 

The discovery of this peculiar method of development has 
led to the view that in Ih/rosoma wc have a case of meta- 
genesis occurring in the ovum. A few years after the appear- 
ance of Huxley’s monograph on Pyroaoma^ tlie investigation 
of the development of these interesting forms was undertaken 
by Kowalewsky, who increased our knowledge in several 
respects, and especially as regards the finer histological rela- 
tions of the embryonic processes. The segmentation, forma- 
tion of the germinal layers, and organogeny of the cyatho- 
zooid, as also of the asciaiozooids themselves, were very 
minutely described by Kowalewsky; and it seemed at the 
time as if the new observer in the same field would have but 
few fresh discoveries to make. Nevertlie.less subsequent 
progress in the science of comparative embryology has brought 
certain questions to the front which in Ivowalewsky’s work 
are scarcely touched upon. Tw'O such questions, which are 
of general interest, 1 shall attempt to answer in this short 
paper, so far as my own investigations permit me to do so. 
Tlie first of these concerns the inner follicle-cells ” doscribed 
by Kowalewsky, for which J now propose the more general 
name kalyrnocytes ” f- The part which these cells play in 
the development of the cyathozooid of Pyrosoma has hitherto 
been a puzzle; the romaikablo behaviour of similar cells in 
the development of the Salps may suffice as a reason for 
undertaking a fresh examination of Pyroaoma and of the 
metamorphoses of the kalyrnocytes of the ovum of Pyroaoma 
in particular. The second question which 1 intend to discuss 
in these pages refers to the origin and metamorphosis of the 
mesoderm ; and 1 have selected it because, in the first place, 
Kowalewsky did not altogether pay sufficient attention to it 
in his investigations, and, secondly, because the mesoderm- 

* TmuBlated from the ^ Biologischos Oentralblatt/ Band x. lieft 8, 

Juni4 I, IHtK), pp. 226 ft seq. 

t From KuXvjii^a^ o Mdl. 
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question for the Tuuicatea in general cannot be regarded as 
having been exhaustively worked out. 


1. The KalymocyUa of the Oxmm of Pyrosoma and their 
Function in the Development of the Cyaihozooid, 

So far as 1 am aware, Kowalewsky was the first to observe 
the occurrence of kalymocytes in the ovum of Pyroaoma^ 
Kowalewsky terms them inner follicle-cells,’^ but recog* 
niiises tlieir homology with the so-called test-cells of the 
Ascidians. He also described the mode of origin of these 
cells with perfect accuracy, and shows that they arc nothing 
else than follicle-cells which have separated from the follicle- 
wall and w^andered into the space between the latter and the 
surface (»f the yolk. From Kowalewsky's figures we can at 
once see that the kalymocytes inner follicle-cells,” Kow.) 
diflV.r in form and structure fi*om tlie true follicle-cells. As a 
matter of fact tlicse cells differ so much from the blastomeres, 
not in form and structure only, but also in the way in which 
they are affected by staiiiing-reagents, that, even with a low 
power, they can be very easily recognized in stained prepa- 
rations. 

The kalymocytes appear in the ovum of Pyroaoma at a 
very early stage, and are to be observed in tolerably large 
juiml>ers even before the commencement of segmentation. 
With reference to their origin, 1 can completely confirm 
Kow^alewsky’s stutcincnts ; difierent stages in the separation 
of these cells are very easily made out in sections. As regards 
the structure of these cells, however, Kowalewskjr is not 
altogether accurate, lids is explained by the fact that 
K<»walewsky underestimated the role of the kalymocytes, 
and therefore pays tlicm less attention than they actually 
deserve. The structure of the kalymocytes is very charac- 
teristic, although their form varies according to the place in 
which they are found. They are to l)e met with in ditferent 
parts of the ovum — immediately beneath the wall of the 
follicle, in the interior of the yolk, or between the blasto- 
mcrcs, and they are everywhere distinguished by a difierent 
sbane, corresponding with their situation. The cells found 
at their place of ori^n have a primitive shape, which we may 
regard as typical. They are pyriform, tapering at one pole 
and W’idened at the other. Each cell contains within its 
tapering portion a nucleus, which, owing to the readiness with 
which the protoplasm takes a ueep stain, is not very con- 
spicuous in coloured preparations. The nucleus is vesicular, 



288 Prof. W. Sateftdky on 

and contains a somewliat sparsely developed network of 
chromatin-fibres. The expanded half of the xalymocyte con- 
sists of coarsely granular protoplasm, in which, even in 
freshly separated cells, one or two vacuoles are discernible. 
In the kalymocytes which have migrated into the segmen- 
tation-nucleus, the vacuoles increase in number os time 
goes on. 

Most of the kalymocytes immediately after their formation 
wander from their place of origin to different parts of the 
oosperm. Some enter the yolk, .move about there, and reach 
the lower surface of the segmenting-nucleus ; the others 
wander into the space between the yolk and the folliclc-wall, 
and finally arrive at the outer surface of the nucleus. Since 
the two kinds of cells differ materially from one another in 
form, I will deal with them separately. 

The migration of the kalymocytes into the yolk first begins 
at the time of the segmentation of the nucleus, and reaches 
its height at the period of the formation of the lower wall of 
the mcscnteron. Wc can convince ourselves, by examination 
of successful sections, that immediately after the entrance of 
the kalymocytes into the yolk they undergo important changes 
in form, as well as in the constitution of their protoplasm. 
They assume an Aniooba-like shape and are much less readily 
stainable with carmine than the cells which Ho on the wall of 
the follicle. The alteration in the extent to wliich they are 
affected by staining-rcagents is probably due to tlie yolk 
which they absorb by the way. In consequence of the 
blanching of the protoplasm, the nuclei of the yolk-kalymo- 
cytes appear much more distinct than do those of the kalymo- 
cytes of the follicle-wall. The number of the kalymocytes 
found in the yolk is very variable in the different ova. Some- 
times we meet with a mass of star-shaped yolk-kalymocytea, 
which are united together in groups by their pseudopodia. 
The majority of the yolk-kalymocytes in their movements 
tend towards the upper pole of the oosperm, that is to say in 
the direction of the nucleus. We always find the largest 
numbers in the neighbourhood of the surface of the yolk on 
which the nucleus lies ; and since they invariably appear 
most numerous at the time of the development of the lower 
wall of the mesenteron, it is highly probable that tbe^ take 
part in the fonnation of the latter. This conclusion is sup- 
ported by the fact that, just at the point where the mesenteric 
w all is in process oi* formation, the kalymocytes can very fre- 
quently be observed emerging from the yolk. The liberated 
kalymocytes undergo a change in fqrra, flatten themselves 
out, lose their pseudopodia, and range themselves alongside 
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the other oells which form the wall of the enteron. The 
raovemont of the yolk-kalymocytcH towards the germinal 
disk, however, docs not cease with the closure of the mesen- 
teric wall ; at any rate, some are always to be found beneath 
the latter after it is quite complete. 

The most important of all the varieties of kalymocyies are 
those of the nucleus — that is to say, thos^j which come in con- 
tact with the nucleus from al)ove. Since these cells stand 
later on in the most intimate relation to the blastomercs, wc 
cannot describe them otherwise tlian in connexion with the 
segmentation. Since the investigations of Kowalewsky, it is 
well known that the ova of I^ro$oma are mevoblastic. lief ore 
the first constriction anpc^irs the kalymocytes have already 
reached the nucleus. They mngc themselves on the upper 
surface of the latter and assume a variety of shapes. In 
stained sections, owing to the intensity ot their colouring, 
they are very conspicuous. Some of them penetrate into the 
groove between the two blastomercs; others He on their 
nj)per surface ; while yet others actually bore their way into 
the inteiior of the blastomercs. The latter variety exhibit 
the most remarkable phenomena, which liuvo so far hardly 
been observed in the case of the ovum of any other animal. 
The ptmctration of the kalymocytes into the interior of tlie 
formative portion of the oosperm can be very readily followed 
in the first stages of segmentation, even step by step. The 
significance of this peculiar phenomenon is, however, not so 
easy to see. The examination of several ova in the first 
stages of segmentation has led me to the conclusion that the 
occumnee of kalymocytes in the nucleus is confined to the 
very earliest stages of segmentation only ; after the nucleus 
has divided into four, the phenomenon entirely ceases. As 
regards the fate of the immigrant cells, my investigations 
enable me to state that these cells undergo no material 
changes within the nucleus. I therefore incline to the opinion 
that the kalymocytes remain in the nucleus for a short time 
only, and leave it again without suffering any structural 
change, and that we must not ascribe to the penetration of 
these cells into the nucleus my important influence on the 
development of the cyathozooid. 

During the subsequent stages of segmentation the kalymo* 
cytes congregate exclusively in the fissures between the 
blastomeres ; they preserve their primitive pear-shaped form 
for some time, and remain sharply distinct from the blasto- 
meres owing to their size. In proportion as the blastomercs, 
however, become continually smaller as segmentation proceeds, 
the diffeiHsnce in size between them and me kalymocytes dis* 
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appears ; at the same time the latter assume a polj^onal form^ 
in consequence of the reciprocal pressure of adjoining cells, 
and grow more and more like the blastomeres, Thecoustitution 
of the protoplasm of the kalymocytes presents a more lasting 
characteristic, which distinguishes these cells from the blasto- 
meres. Thisis, however, not constant, and in time thischaracter 
too disappears. We liave remarked above that vacuoles appear 
at a tolerably early period in the protoplasm of the kalymocytes; 
their number continually increases with the progress of 
development, so that in the stages at which the embiyo con- 
sists ot several hundred cells the protoplasm of the kalymo- 
cy tes appears as a perfectly transparent viscid mass, traversed 
in different directions by a finely granular network of threads 
of the original substance. In consequence of this the kaly- 
mocytes of these stages appear paler in stained preparations 
than was formerly the case. Simultaneously with this the 
constitution of the protoplasm of the blastoracrcs also under- 
goes a change, in that it loses its previous finely granular 
structure, and appears more and more homogeneous and 
transparent. 

From tliis wc see that the changes of the blastomeres go 
hand in hand with those of the kalymocytes. In both cases 
the result is a clarification and liquefaction of tlie protoplasm. 
If we consider at the same time that tlie differences in siase 
between the blastomeres and kalymocytes gradually fade 
away, it follows that in the final stages of segmentation the 
two kinds of colls, kalymocytes and blastomeres, of which the 
segmented nucleus consists, must look precisely alike. As a 
matter of fact, if we examine a section trom the later segmen- 
tation-stages of the oosperm of I^rosomaj we find that the 
embryo consists of a large number of cells of precisely similar 
structure. Kalymocytes are no longer to be distinguished 
from blastomeres. Since in the subsequent stages of develop- 
ment all the cells of the embryo take an equal part in the 
formation of the cyathozooid, we arrive at the conclusion that 
the cyuthozooid is formed from two different elements 
(i.) from the derivatives of the fertilized ogg-cell — the blasto- 
meres, which throughout the whole of the animal kingdom 
alone play the part of formative elements ; and (ii.) from the 
non-fertilized elements — the kalymocytes, which unite with 
the former and assume the role of the formative elements. 

The processes of development in the ovum of Pt/roaoma 
which 1 have just described, in spite of their peculiarity, are 
not entirely unique in the series of developmental phenomena 
which have been discovered in the animal kingdom in recent 
times. The nearest appmach is made by those described by 
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mymV in the case of the Salps, which, however, present by 
no means unimportant differences. Chief among these is the 
fact that, whereas in the case of Pyroaoma both kalymocytes 
and blastoineres take an equal share in the formation of the 
embryo, in the case of the Salps the kalymocytes play the 
most important part in the development, in opposition to the 
blastonieres, which are of seconaaiy importance. In the 
devolopmont of Purosoma and the Salps, however, we have 
to deal with a phenotnenon which has already attained a 
tolerably high degree of perfec^tion ; since in both cases the 
kalymocytes, whieli in the case of all other animals have no 
function at all, become all at once of great importance in the 
formation of the enibiyo. Somewhere or other the primitive 
stages of this singular phenomenon must exist, in which the 
adaptation of the kalymocytes to their new r6le of formative 
elements may be au))]>osed to have begun. My own investi- 
gations, as yet untiuished, into the ifevelopment of certain 
comiMJUnd Ascidians {CircinaUum^ JJidemnium^ Leptoclinium^ 
Amaurwaum)^ as well as the already known, though but 
scanty, statements of other authors about the development of 
tliis interesting group, lead me to the conclusion that it is in 
them that we must look for the origin of this remarkable 
phenomenon, which reaches its culminating point in 
aoina and the Halps. The kalymocytes of the compound 
Ascidians take, it is true, as yet no part in the development 
of the embryo ; but they behave towards the blaatomeres in 
precisely the same way as do the kalymocytes of Pyroaoma in 
the first stages of segmentation — that is to say, they penetrate 
between the blastonieres and lenmiu in that position for some 
time, without mingling with the blasfomcres and taking part 
in the development of the embryo. 

2. The Development of the Germinal Layers and 
Differentiation of the Mesoderm. 

Tlie stages of segmentation and germinal-layer formation, 
the most important in development, are very sharply marked 
off from one another in the case of Pyroaoma. The seg- 
mented nucleus consists, as we have already seen, of a mass 
of similar cells, and appears as a solid cupola^^’shaped eleva- 
tion, resting on one pole of the oosperm. The earliest 
changes of ^1 in the segmented nuclear cap are exhibited in 
the differentiation of a superficial layer of oells, which are 
distinguished by their cylindrical shape from the polygonal 
cells of which the remainder of the mass consists. This 
superficial layer represents the ectoderm, and in the later 
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stages of development gives me to the atrial tubes and the 
nerve-ganglion. The bulk of the embryonic mass consists 
of the undifferentiated elements of the two other germinal 
layers, and may therefore be termed the meao-eiiaoderm ; 
before this gives rise to the rudiments of various organs it 
undergoes a differentiation, resulting in its sj)litting into two 
germinal layers, the mesoderm and endoderm. The different 
tiation of the endoderm occurs tolerably late — not until after 
the formation of the ccolomic cavities in the mesoderm. The 
formation of the coelomic spaces and their metamorphoses arc 
wliat we now have to consider. 

If we examine sections from tlie nuclear mass, iu 
which mesoderm and cridodenn are lepresented by a still 
undifferentiated mass of cells, we at once notice in the interior 
of these sections several lacuna-like cavities which as yet 
have no connexion with one another. These cavities are tlje 
earliest rudiments of the subsequent coelomic spaces, wliich 
convert the solid mesoderm into two ccolomic sacs. Whether 
or not these cavities are symmetrically arranged from the 
first I cannot decide with certainty, as JT had at my disposal 
but few embryos in these stages. At any rate they appear 
to bo symmetrically arranged in the following stage, in wnioh 
the nuclear mass flattens out and assumes the form of a 
germinal disk. It is very probable tliat all the isolated 
cavities coalesce at this |)eriod, since the coelom is now no 
longer represented by several separate spaces, but by two 
large cavities lying one on each side of the longitudinal axis 
of the germinal disk. At much the same time as this 
important changes also take place iu the germinal disk itself; 
the lower surface of the latter recedes from the upper surface 
of the yolk, in consequence of which a space is left between 
the yolk and the germinal disk, which is subsequently trans- 
formed into the entoric cavity. The mutual relations of the 
two spaces, the enteric cavity and the coelom, can be deter- 
minea by means of sections ; and in successful ones we can 
clearly see that the two coelomic sacs open into the esavity of 
the intestine. In the median line between the two openings 
of the coelom, in the axial portion of the germinal disK, there 
projects into the enteric cavity a longitudinal ridge, which is 
likewise traversed by a canal. The opening of this canal I 
was not able to make out ; but with regard to the interpreta- 
tion of the two lateral openings of the coelomic sacs, their 
relation to the intestinal cavity points to the conclusion that 
we have in these openings the homologucs of those described 
by vail Bcneden and Julin, through which the primitive 
entenc cavity communicates with the coelomic sacs. Although 
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I was not able to discoTer any connexion between the axial 
canal of the mesoderm and the enteric carity, nevertheless 
the position of this canal renders it extremely probable that 
we have in it the nearest representative of the chorda dorsalis 
of the Asoidian emb^os. The beautiful investigations of 
E* van lleneden and Julin have tauglit us that the notochord 
of the embryos of Clavellina is, in the earlier stages of deve- 
lopment, rej)reseuted by a tube which is situated ^tween the 
two mesodermic diverticula, and therefore exhibits the same 
relations as wo find in the axial tube of the embryos of 
PtfTQSoma. In the case of Pyroaoma the tube in question is 
a liansitory structure and lasts but a very short time. 

In spite of the similarity between the coelorulc sacs of 
Pyrosoma and those of the Ascidian embryos, to which I have 
just alluded, the two structures nevortlielcss exhibit an 
important difference in their histology. This consists in the 
fact that, while the cadomic sacs of the Pyroaorna-embryos 
are bounded by a multilaminar tissue, those of the Ascidian 
embryos have uuilamiiiar epithelium-like walls. la the later 
stages of the /*^rosowa-embryo8, however, this difference is 
removed : for, in the course of growth, the coelomic sacs 
likewise nccomo bounded by a single layer of cells* The two 
sacs, right and left, arc at first precisely similar, and are 
symmetrically placed with regard to the longitudinal axis of 
the germinal disk. Tliis condition, however, is of but short 
duration. As early as the stage of the first appearance of the 
peribvanchial tubes, the two sacs exhibit injportant differences 
from one another ; with this a second period in the develop- 
ment of the cadoraic sacs is inaugurated, which may bo termed 
the metamorphoaiB of the ccelomic aaca. While the left coalomic 
sac lias greatly increased in size and forms a spacious cavity, 
the cavity ol the right sac has almost entirely disappeared 
and appears as a tiny lacuna which adjoins the septum 
between the two primitive coelomic spaces. The entire distal 
poition of the right coelomic sac is now represented by a 
solid mass of cells, from the periphery of which some cells 
are in tlie act of boiiijr liberated. In the stage at which the 
peribrunchial canals deepen and form little blind tubes, the 
whole of the right coelomic sac has completely disappeared 
and has broken up into little oclls. The development of the 
Idt coelomic sac^ on the contrary, rapidly proceeds. The 
circumference of the sac increases, and it subsequently divides 
into two portions : its proximal portion becomes incrassated, 
and forms a swelling situated beneath the endostylo which is 
in process of formation ; in its further development it plays 
a very important part in the formation of various mesodermal 
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fltructures^ such as muscles, elseoblast, and probably also the 
genital organs. The distal portion of the left coelomic sac, 
which preserves the form of a tube, becomes the pericardium. 
This grows forwards, soon roaches the anterior portion of tlie 
germinal disk, and, becoming exnanded like a club at its 
anterior end, assumes the shape wnich is already sufficicntlv 
well known from Ko wale waky’s description. The lower wall 
of the expansion of the pencai*dial sac, which adjoins the 
endoderm, is differentiated tolerably early as a thickened 

E late, which represents the rudiment of the heart. The 
cart itself, which is formed by the invagination of this 
plate, is not completely developed until the period of the 
formation of the cyathozooid. 

With this I conclude these brief notes on the earliest stages 
in the development of and may summarize the 

chief results ot ray investigations as follows : — 

(i.) The embryo of Pyrosoma is formed flora botli fertilized 
and unfeitilized dements, since not only the blastomeres, but 
also the kalyraocytes, take part in the formation of the 
cyathozooid. 

(ii.) In the differentiation of the germinal layers the nuclear 
mass first divides into two portions — an ectoderm and a raeso- 
endoderm ; of these the latter further differentiates into a 
multilaminar mesoderm and a unilaminar endoderm. 

(iii.) The mesoderm first appears in the form of two typical 
codomic sacs. ^ 

(iv.) Of the two coelomic sacs the left alone undergoes 
furtlicr development, and is subsemicntly differentiated into 
an axial mesoderm and a pericardial tube ; whereas the right 
sac breaks up into separate cells, which are afterwards dis- 
persed through the body of the cyathozooid. 

Odttssa, March 1890. 


XXIX . — On supposed new Species of Lmid-Mollusca from 
Borneo belonging to the Qenera Opisthostorna and Dijdom- 
matina. By Lieut-Col. H. II. Godwin-Austkn, F.B.Sm 
F.Z.a, &C- ' 

[Plate VII.] 

In the paper on Bornean Cj^clostomacem published in the 
‘ Proceedings of the Zoological Society,' 1889, p. 382, 
1 recorded and described all the species that were then 
known to me. Since that time I have received another small 
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collection through Mr. A. Everett, mode in the hilla of 
Borneo by Mr. C. Hoee. and I have to thank them botli for 
the further asaiatance they have tlms given to me. We are 
apparently only beginning to know the richness of the land- 
molluscan fauna of this great island, so that as it becomes 
explored in all parts what a wealth of new species we may 
expect it will produce I Two shells I now describe present 
a remarkable difference from the hitherto known species of 
Opisthostoma from India and the Malay peninsula m being 
more or less sjuned, the first and finest example yet dis- 
covered being 0, gtande^innoBa. in which tlie spines arc 
developed in a peculiarly beautiful way. The same variation 
in Borneo extends to the genus Diplommatina. as exemplifiod 
in D, spinosa. Further exploration by naturalists who know 
how’ and where to find these minute shells will no doubt 
bring to light others equally interesting. 

The Sj)e*cic8 of Diplommatinu now described was sent to me 
to examine with other species by Mr. Aldrich, of Cincinnati, 
U.B.A., to whom a collection of Bornean shells had been scut, 
and a list of which he gave in a paper published in tixe 
Journ. Cincinnati Boc. Jxat. Hist. April 1889, p. 23. This 
shell he thought might be /?. ooncinnay Adams ; but it is not 
that species, and I have much pleasure in naming it after 
Mr. Aldrich. 

I take this oppoi-tuuity of giving drawings (PI. VII. 
figs. 4, 6) of two species described in my paper quoted above, 
pp. 342, 343, but which were received too late to include in 
the plates wliich illustrated it ; they are Rhiosioma Hunger- 
fordi and iris. 

Opisthostoma pulcheUay sp. n. (PI, VII. fig. 1.) 

Shell pyramidal, thin, narrowly perforate ; sculpture, wavy 
costulation on a smooth surface ; upon the lower whorls this 
forms the base of sharp, thin, while cirque-like bauds standing 
at ri^ht angles to the whorl \ on the penultimate and antepe- 
nultimate these in the centre are produced into short spines ; 
they are generally found worn off at an early stage of growth ; 
colour ochraceous with a golden tinge, nearly white on the free 
portion of the whorl: spire conical; apex papillate; suture 
much impressed ; wnorls 7 up to the constricted portion, 
whence tue latter part is free and curved outwards from the 
axis and upwards ; aperture circular ; peristome doable, very 
thin^ much expanded, particularly the outer margin. 

Size : major diain. 2*2 ; alt. axis 2*3 millim. 

Locality. Baram district, Borneo (O', llose). 

Ann. & Mag. N. Hist. Ser, 6. Vol. vi. 
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This very beautiful shell is Another spined form, a com* 
pctitor for the admiration of the conchologist with Opisltio^ 
stoma grandespinosa, lately descril)e(l by me; in this species 
the siimcs are not so largo and have more the character of 
raised rings. 


Opisihostoma Hosei^ sp. n. (PI. VII. fig. 2 ) 

Shell ]>yramidal, very narrowly perforate ; sculpture of the 
upper wliorls quite smooth, the free })ortion of the last being 
strongly coatulate,' the ribs near the aperture being in high 
relief; colour shining ochre; spire conic, flat-sided, apex 
blunt ; suture shallow ; whorls fi, flat, the last free, with con- 
siderable twist, compressed, producing a keel ; aperture 
circular; ])eristome widely expanded. 

8ize: major diam. 1*8; alt. axis l*6millim. 

Locality, Bavani district, Borneo (C. Hose), 

This is another very distinct form from the. same part of 
Borneo. In tlic very smooth surface of the first five whorls 
it is unlike any species with which X am acquainted. 

Diplommatina Aldncld^ sp. n. (PI. VII. fig. 3.) 

Shell clongately turreted, rather solid ; sculpture strong dis- 
tant costulation ; colour dull ochre ; spire becoming rapidly 
pointed, apex sharp ; suture well impressed; whorls 8, convex, 
the constriction in centre above the aperture, penultimate the 
largest and rapidly deci’easing in size above ; aperture ovate- 
vertical ; peristome double, expanded ; columellar margin 
vertical and ungulate below. 

Size: maj. diam. 1*75 ; alt. axis 3*75 roillim. 

Locality, From either the Kusau or Penggiron districts, 
S.E. Borneo {William Doherty), 

This shell is identified as D. condnna^ 11. Adams, in List 
of Shells from Borneo,” published in the * Journal of the 
Cincinnati Society of Natural History/ April 1889, p. 25, by 
Mr. T. 11. Aldrich. This gentleman has very kindly sent 
his specimen to me to examine, and this 1 find does not agree 
with Adamses species. 

EXPLANATION OF PLATE VH. 

1. Opisthoatoma putchelUHf sp. n., X 12. 

Fit;, 2. Ophihoatoma Moafi, sp. n., X 12, 

Fiff. a. Diphmimatina Atdnchif sp. n., X 7. 

Fiy. 4. Fktoafoma nia, Godw.-Aust., X 2-5. 

Fiff. 6, li/w/affmta Hunyerfordiy <iodw.-Auot., X 2*5. 
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XXX . — Notefi on Longicorn Coleoptera of the Group Ceram* 
bycinsD^ with Descrtpiions of new Oenera and Species, By 
(JjiARLKR J. (xAiiAN. M.A., Assistant in the Zoological 
Dquirtment^ Britisli Museum. 

Thk extreme difficulty which the systematic treatment of the 
group C(Tainbyciiur (Ocrumbycidcs vrais, Lacord.) presents 
has been reonguizr^fl by every cntoraologiril who has attempted 
it. Our collections are, I think, still in too incomploto a state 
to enable this difficulty to be overcome. Without attempting 
to giv(‘ a complete revision of the group, I have in the foP 
lowing pap<ir made such notes upon genera and species as will, 
1 ho])c, help the student in his determinations. I have 
corrected the synonymy of a good many species, having for 
this jmrpose consult'd most of the types. To M. lien^ 
Oberthiir, of Keniics, 1 must in particular acknowledge my 
thanks, for having so kindly forwarded to me the types of 
those of Thomson’s species which, from their descriptions, I 
was unable satisfactorily to make out. One of these — 0/eon ice 
vestifa — is ([uite foreign to the group. It has been redescribed 
and figured by Mr. Bascoe under tne name Seuthes sericatus^ 
and undoubtedly belongs to the group Qlaucytinee, in which 
Hr, Pascoe placed it. 

Taurotagus, Lacord. 

Taurotaffue subauratue^ sp. n. 

Antennis ( c7 ) oorpore plus sosquidongioribus ; capito supra sulco 
tnedio elougato impresso ; prothoroce apioo valde constricto, 
lateralitor ot supra obtuse tuberculata et valde rugoso ; elytris 
pubo brunneo-aurata holoseriooa dense obteotis, apicibus angustim 
trunoatis vol subrotundatis, et ad suturam broviter muoronatU. 
liong. 44, lat. 12| mm. 

Hab, Abyssinia (/. (7. Bowrif^^ Esq,)* 

The uniaue specimen of this species was in a rather greasy 
condition : ont after soaking in nenzole it is seen to have, at 
least on tne elytra, a beautiful golden*brown and rather dense 
pubescence, giving slight nioirf reflexions. Th^ head carries 
above a median Ton|fitudinal groove, commencing between 
the eyes and extending back to the occiput. The anteunm 
are more than half as long again as the body, with the scape 
stronnly rugose-punctate, and at the same time rery minutely 
and closely ponctulate ; the third joint is much longer than 
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the scape and onlj slightly nodulose at the apes ; the fifth 
joint is a little shorter than the third and longer than the 
fourth. The prothorax is strongly constricted ana transversely 
grooved anteriorly, obtusely tubercled botli at the sides and 
on the disk, and rather strongly and irregularly transversely 
wrinkled above. Prostomal process strongly arched, sub- 
vertical behind. Underside of the head crossed by two trans- 
verse grooves separated by a ratlier narrow ridge. 

With antennsB rather long for the genus, the remaining 
characters of this species seem to point conclusively to its 
place in Taurotagits, 

Tauroiagm grineus^ Gudr. 

The type of this species (a female specimen) was one of 
tliose so Kindly sent to me by M. Kcnd Oborthiir, but was 
too old and laded to admit of close comparison with other 
species. I believe, however, that I am light in referring to 
tne species two male specimens — one, from Senegal, in the 
British Museum collection, the other, from Abyssinia, in Mr. 
Fry’s collection. In these the autennea are not more than 
three fourths of the length of the body, wirh the tliiid joint 
only about equal in length to tJie scape. The prothorax is 
slightly uneven and without any distinct rugosity above. 
The elytra are about three and a half times as long as the 
prothorax and are rounded at the apex. The prostcrnal 
process, gradually rounded and declivous posteriorly, is feebly 
tubercled in the middle near its extremity. 

The British Museum specimen is the Hammatichorm 
rartua, Buq., of Dejoau^s collection. 

CcELODON, Serv. 

The I^'ionuB ctnereus of Olivier has been incorrectly quoted 
by Serville, Lacordaire, and others as the type of this genus. 
The ctnereuB of Olivier, os a reference to his description and 
figure will easily pi*oye^ is a species of Criodion^ and the 
habitat he ascribed to it is without doubt correct. The type 
of^CdPlodon^^Ka African species described by J^rville — must 
therefore be written (7. cinet^mm^ Serv, As a synonym of 
this species we may add 0. servum^ W^hite {Hammattcherus). 
White described his species from a female example of 
unknown locality. This j^ecimen agrees with a female, of 
much smaller size, Irom Masai-land, and with a male from 
Abyssinia, both of which I have referred to 0. cinereum^ 
Berv. 
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The genus may be distinguished from Taurotague by the 
length and obli(juity of the mandibles in the male and the 
tubercle with which they are each furnished externally near 
the base. The legs, too, are more elongate and not so robust 
as in Taurofagna. Lacordaire gives as a further difference 
tlmt the prostenial process in Taurotagua is truncate and 
vertical behind, in Cmlodon strongly arched. But in no 
species of Taurotagus that I have seen can the prosternal 
process be strictly said to be truncate behind. In some of 
the specimens of Taurotagus brevipenma (recently described 
by me in the ‘ Transactions of the Entomological Society ’) 
the prosternal process ajiproaches this condition ; but in otliers 
it is merely very strongly arched, and appears somewhat 
veitieal Ixdiind. The same is probably the case with Tauro^ 
tagua Klugii of Lacordaire. Bpecirnens of Uammaticherua 
Klugiiy Dup., MS., from Natal, while answering in every 
other respect to Lacordaire’s description, disagree with it in 
liaving the prosternal process strongly arched and not trun- 
cate behind ; and in some specimens tlie prosternal process 
bears a feeble median tubeicle behind. The distinction there- 
fore drawn from the form of the prosternum is of little or no 
value. 


NEOCERAMnYX, Thoms. 

Authors have not been in agreement as to the limits of this 
^enus, some restricting it to one or two species, others including 
in it species that had been jireviously rejected and placed in 
Pachydiaausy the result being that in our present catalogues 
We have closely allied species placed some in one genus and 
some in the other, and even the same species occurring in both 
genera under different names. To avoid this confusion, 
which makes the deterrninatiou of species more difficult, I 
have brought together, under the generic name of JEoleathes^ 
most of tliose species of Neocerambyx about the position of 
which there was a doubt. 

The Cantori of Hope will bo better placed in (hramhgx^ 
Serv., than in Neocerambyx^ where Lacordaire thought it 
should go. It has as a synonym (7. acabricoUiSf Chevr. 

Pachydiaaua gigasy Thoms., — the largest and one of the most 
beautiful species of the whole ^oup — seems to me to be beat 
placed in Neooeramhys, Unfortunately the male is still 
unknown* From three female specimens (includiM the type) 

1 am able to supplement the characters given by Thomson. 

Eyes rather wide apart above, with the vertex between 
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them marked by three deep longitudinal grooTM — one 
median, not surpaesing the eyes in front : the remaining two 
oblique, scarcely surpassing the eyes behind, and graaually 
approaching in front so as almost to meet below between the 
antonnary tubers. The longitudinal smooth space on the 
middle of the pronotum extends between the anterior and 
posterior transverse grooves ; in its anterior lialf it is not half 
as broad as in its posterior, and at its anterior extremity ends in 
two small diverging tulxsrcules. The elytra are each rounded 
externally at the apex, cut in somewhat obliquely towards 
the suture, and there furnished with a very short spine. The 
anterior cotyloid cavities are slightly open on the outside. 

Thomson’s specimen is from Borneo ; the two in the British 
Museum are one from Malacca, the other from Java. 


JEolesthes, gen. nov. 

Head with a central plaque in front, with a median, mom 
or less distinct carina occupying the interantennary sulcus in 
fmnt, and extending behind almost to a level with the poste- 
rior border of the uj)per lobes of the eyes. At the termination 
of this Carina the vertex bears a shallow foveolatc impression. 
Antennae in the male much longer than the body, with the 
third to fifth ioints thickened at Sie apex, with the ioints from 
about the fifth to the eighth usually furnished with a minute 
spine at their outer apical termination. The same joints in’* 
the female more distinctly spiiied externally, and each also 
spinosely or denticulately produced at its inner apical termina- 
tion. Prothorax strongly rugose above, rounded or subangu- 
Jatc and unarmed at the sides in the middle. Elytra clothed 
with a rich silky pubescence giving moir^ reflexions ; apices 
truncate, with the migles spiuoso or dentate. Anterior 
cotyloid cavities very feebly or not at all angulate on the 
outside. Prosternal process usually subtruncate behind. 

In addition to these characters may be mentioned a groove 
wliicli crosses the underside of the head from tlie base of one 
check to that of the other. This groove (in the synopsis 
given below styled the interfj/enal groove) is usually very 
distinct^ and its direction, whether straight or bowed back* 
wards, is useful in separating some of the species. 

The species — some of them common cnougli in collections 
— which J have comprised in this genus form a fairly com- 
nact group. They arc to be recognized by the richness and 
lustre of their pubescence (with a sheen like that of shot silk) 
taken in connexion with their roughly wrinkled and uuarm^ 
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prothorax and their truncated elytra. TVtVocAya, Hope, i« 
the most nearly allied genus, but in this the prothorax is 
furnished on each side with a conical spine ; the third to fifth 
joints of the auteimce in the male arc distinctly (the sixth 
minutely) spined at their outer apex, and the remaining 
johits are unarmed. 

The species of the present genus have up to now been 
placed in either Neooerambyx or Paohydiaaus^ and a good deal 
of confusion exists in their nomenclature. The following 
synopsis of their characters may prove useful 


{ A. Prothorax strongly and more or leas 
regularly transveriitdy wrinkled. Diak 
uNiially without a central smooth space. 

Antonnoo diatinctly spined in both sexes. 

Prouotum with two woll-marked longitudinal 
slightly ohliquo impresMluns. Intermediate 
and posterior femora denticulately produced 

on each side at their apex 3. M, aur^aber, White. 

Joints of the antennm in the male almost 
without spines at their outer apical termina- 
tion. Prouotum with two rather faint longi- 
tudinal impressions. Femora without teeth 
at their apex 2. JE, achiUes, Thoms. 

Antennm in the male without spines at the 
outer temiinatiou of the joints, with the scape 
very feebly rugose, l*rouotuin without lon- 
gitudinal uripressions on the disk or with but 
the faintest trace of them. Femora without 
ieotli at the apex 3. JS, Thoms. 


{B, lb*othornx more or less Irregularly 
wrinkled above. Usually with o ceiitrm 
smooth space. 

Form broad and robust. Intergonal groove 
directly transverse or very feebly bisinuate. 
Prouotum with two <»bliquely longitudinal 
impressions, limiting a central smooth space. 
Apices of elytra quoarispinuso 

Intergenal groove strongly bowed back- 
wards. J^onotum with two obliquely longi- 
tudinal impressiona, limiting a central smooth 
iqmce. Apices of the elytra spinose at the 
suture, dentate externally 

As in tho preceding, bat with the apices of 
the elytra briefly quadrispinose 

Intergenal groove strongly bowed back- 
wards. Pronotum without longitudinal im- 
prossions, but with a small transverse smooth 
space behind tho middle. Aiitennss ( ^ ) leas 
tnaxr twice the length of the body 


4. ampUata^ sp. n. 


3. AS. indutaf Newm. 
0. AU texior, pose. 


7, A. pvrpHeJta^ sp. n. 
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IntergenaJ groove directly tra^ Pro^ 
notum with two obli<|uely longitudinal iin<* 
pressions, limitiiig a central etnooth space* 

Sides of prothorax in the male rounded .... 8» AS, velutina, Thoms. 

Intergenal groove directly transverse. Pro- 
notum with two obliquely longitudinal im- 
pressions, the apace between which is rugose 
and almost completelv divided by a median 
longitudinal groove. Sides of the prothorax 
in both sexes snbangulato in the miadie .... {h AE, Btnmsii, sp. n. 

Vronotum with two obliquely longitudinal 
impressions, inclosing a smooth space. Sides 
of prothorax subangulate in the middle. 

Elytra long comparoa with the anterior part 
of the body. Pubescence paler and less dense 
than usual 10, AE, m*ta, Solaky. 


1 , AEolesihes aurifahcr, 

HammatieheruB mrifaherj White. 

Iseo^ranibyx Thoms. 

Nfooerambyx LamhiL Pasc. 

^eoceranwifx alexitij Pose. 

In the types of enneas^ Lamlti, and alexis 1 could find no 
structural aiffercnces by which any one of them might be 
distinguished from auri/aber, M. Thomson evidently mistook 
for aurifaber another and quite different species, and Mr. 
Pascoe has described under this name a specimen iu which 
the ridges of the central space of the prothorax are less 
distinct than in typical examples. The species is from 
Borneo and Penang, and does not extend to the Duke of York 
Island, as statc^d by Mr. Bates, who seems to have shared in 
the general error concerning the species. 


2. JEoleBthes achtlles, 

Paehydi$BUB achilh$f Thoms. 

Neoveramhyx amas, Pasc. (nec Thoms.), Longic. Malay* p. 510* 

This is a larger snecics than aurtfaber ; the vertex of the 
head is without a aistinct median carina, the longitudinal 
impressions of the pronotum axe less distinct, and the femora 
arc not toothed at the apex ; but it is in other respects very 
like that species. In the specimen described by Mr. Pascoe 
tmder the name N, eeneas the ridges on the central space of 
the prothorax are indistinct. The species is from Borneo. 
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3 . JEoUitheB Marm. 

Pachydtmut Mariet^ Thoms. Kev. Zool. 1878, p. 2. 

This is very like the preceding, but may be distinguished 
by its greater size, the absence of longitudinal impressions 
from the pronotum, and the nearly smooth scape of the 
antenna*. In this, as in the last siHicics, the median Carina of 
the vertex loses its characteristic form, for, instead of being 
narrow, it is broad and flat and very little elevated ; this 
cliaracter by itself is almost sufficient to distinguish either 
from aurifiibtT^ in which the cariua is sharp and well defined. 

4. jUioUstlm ampHata^ sp. n. 

Hobusta; prothoraco supra irregularit or fortitorque rugoso, spatio 

medio sulcis duobus obhquis iimitato ; elytris api(*o (juadrispiuosis ; 

capit/O subtuft suloo inter gemas recto vol leviter bisinuato. 

I^ng. S lat. 11 mm. 

llah. Duke of York Island. 

In colour and style of pubescence resembles most indutay 
Newm., and textory Pasc., but is broader, has the aniccs of 
the elytra distinctly spined at each oi‘ the angles, and lias the 
intergenal groove of the underside of the head straight or at 
most very feeblj^ bisinuatc. This is the species recorded 
from the Duke of York Island by Mr. Bates under the name 
Neoceramhi/x aurtjahery White. 

A single female in tlie Britisli Museum collection ; males 
and females in tlie collections of Messrs. Bates and Fry. 

5. JEoU$theB indata y Ncwin. 

liammatwhenu indutus, Nowm. 

y Cerambijx holosericeuf^y Fabr 

This species occurs in Siam, Sumatra, Java, Borneo, the 
Philippine Islands, &c. I have found a small specimen in 
Dejean’s collection ticketed Ilammaticherm holosericeusy Oliv. 
But the Ceramhyx holosericewt of Olivier is a very different 
species and belongs to another genus in this group. 

6 . JEoleathes textor, 

j^H)cerambyT tofor, Paso. 

Nfocerambyst esttem%Uy Paso. 

P PachydmuB temateHiu, Fairm. Le Naturaliste, 1879, p. 70. 

1 am doubtful if this species can be regarded as distinct 
from induta. The differences between them are slight, and 
with a lai’gcr series might easily break down. M. Fair- 
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inaire’s description of Pacliydi^un temaUnsia fits exactly the 
present species, but, as the locality Duke of York Island is 
given in addition to that of Ternate, I am inclined to think 
he has mixed up two species — textoTy Paso., and ampliakty 
described above. 


7. JEoleeilm perplexa^ sp, n. 

Antoimis ( cJ ) corpora cluplo nec ©qualihus ; prothorac^i supra irregu- 

larifcer rugose, spatio parvo transvortfo levi pone medium. 

Long. 24, lat. 7 mm. 

JIah, Siam (e/. C. Bowrtngy Eaq,). 

Intergenal groove distinctly bowed backwards* Antennas 
not much more than half as long again as the body. Pro- 
thorax irregularly wrinkled above ; without longitudinal 
impressions and with a small transverse smooth space behind 
the middle of the disk ; sides of the prothorax slightly 
rounded, not at all aiigulate. Elyti*a with a rich silky 
pubescence having a coppery«brown lustre, with darker 
patches, which in their turn, when brought into certain lights, 
give bright reflexions ; apices with the sutural angles spinose, 
the outer angles dentate. So closely in colour does the 
uni(j[uc s})ccimcn of this species resemble Siamese specimens 
of tndutay Newm., that at first sight it looks like a small 
example of the latter. The sculpture of the prothorax, 
however, on which there is not the slightest trace of longi- , 
fudinal impressions, is sufficient to distinguish it. In all the 
specimens of induta that 1 have seen the longitudinal 
impressions are perfectly distinct, and the central smooth 
sjmee is longer than broad. It is possible, however, that the 
unique type of the present species may be an incompletely 
developed or abnormal example of induta, 

8. ^Eoleatlies velutina. 

Pachydiems vdutbmtt^ Thoms, 

Pavhydi^Hua sitniiU, Uahon, Aim. & Mag. Nat. Hist, ser, 0, vol. v. 

p. ryj. 

In the typical example, sent me by M. Ren^ Oborthtlr, the 
derm is of a reddish-brown colour, which gives to the insect 
a lighter appearance than that of tJio majority of the speci- 
mens which 1 had included under the specific name aimilisy 
Gild which have a dark brown derm. Tlic prothorax in this 
species is slightly rounded, but not annulate at the sides j it 
curries above two distinct longitudinal impressions, inclosing 
a ntral smooth space. This space is undivided, except by 
a very sliort median depression at its anterior termination. 
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I ara at a loa« therefore to explain the signification of the 
phrase prothorax « • • • medio biplagiatus which occurs 
in niomson’s diagnosis. His expression “ frons medio longi- 
tudinaliter sulcata ” is somewhat ambiguous ; it probably 
refers to the groove between the antennary tubers, but this 
groove is occupied posteriorly by a feeble median carina 
which extends back between the eyes. This is no doubt the 
species figured in tlie ^ Indian Museum Notes * (vol. i. no. 2, 
pi. v. fig. 5) under the name Neocerambt/x holosericvua^ Fabr* 

9. ^olesthes suremxsy sp. n. 

Prothoraoe lateraliter in medio subangulato ; dorso omnino intri- 
cato-rugoso, sulcis daobus obliquis impresso. 

Long. mm. 

Ilah, China (/♦ 0. Bowring j Esq.), 

This species is allied to velutina and somewhat closely 
resembles it : but the sides of the prothorax are somewhat 
angulaU^ in trie middle in both sexes. The median space of 
the pronotum inclosed between the two oblique impressions 
is nearly as rugose as tlie rest of the surface and is almost 
completely divided by a median longitudinal groove. The 
elytra are somewhat darker in colour and present a more 
ruffied appearance than in velutina* 

10. JEolesthes aarta, 

Vachydmtis sartWf Solsky. 

The figure accompanying Solsky’s description of this species 
is inaccurate in making the elytra appear conjointly rounded 
at the apex. * They are described as truncate and somewhat 
bis|)inose. If I ora riglit in referring to it a specimen from 
the Himalayas that I have seen, the species is quite distinct. 
In tins specimen, however, there is no median longitudinal 
impressed line on the prothorax, and the third and fifth joints 
of the antennm are relatively a little longer than ii^olsky 
represents them to be. In other respects it agrees exactly 
with tlie description. 

Ploceberos, Thoms. 

Plocedetus basalts^ sp. n. 

mploeederw Moropterus, Murray, Ann. k Mag. Nat. Hist. ter. 4, 
vol. v.p.4«0. 

This species is not, as Murray tliought, identical with the 
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Fhcederus chloropterua of Chovrolat. Murray’s description of 
it is very complete. It will bo sufficient therefore to point 
out the differences between it and other allied and very 
similar species. 

From viridipenni/ty Hope, and from chloropteruB. Chevr., it 
is distinguished by the very close punctulation of the basal 
half or third of the elytra ; from chloropterusy Chevr,, it is 
furtlicr distinguished by the oblique lines or grooves forming 
a crown-shaped ” impression on the disk of the prothorax. 

In P. chloropteritHy Ciievr., the protliorax is almost regularly 
transversely wrinkled above and the ridges are not interrupted 
by oblique impressions on the disk. The elytra, though 
more strongly punctulate towards the base, have not the 
punctures much more thickly spread on this region than 
towards the apex. 

In P. viriaipen7ii8y Hope, the sculpturing of the prothorax 
is almost exactly like tliat of huHalu ; the oblique lines are, 
however, somewhat more distinct and form a W-shaped 
impression on the disk. The elytra may be described as 
somewhat Bpar^ely punctulate, with the punctures evenly 
spread over the whole surface and diminishing in size to the 
apex. The prosternal process is provided posteriorly with a 
more or less distinct median tubercle. 

It is difficult, from Ilojjc’s short diagnosis, to identify his 
species with certainty. The chaiacters just given are taken 
from a species from Sierra Leone which Adam White had 
labelled viridipmnisy Hope, and whicli agrees with Hope’s 
description. 

Plocederus gahonxeusy sp. n. 

Niger ; elytrie metoUico-viridis, fuseo tinctis ; prothoraco supra 
fort iter transversim rugoso, rugis auticis rccte transvorsis, rugis 
pone medium sinuatis ; elytris subtilisBime griBeo-pubeBOcntibus, 
versus basin confertim punctulatls, versus apic^cm miuutissime sat 
denseque punctidalis, apicibus truncatis, ongulis dentatis; an- 
tennis { $ ) corpore vix oxcedentibus, nigris (8ca]JO badio oxcepto), 
articidis a qmnto ad decimum apico interne denticulato-productis ; 
pedibuB femoribuB (basi apicoquo exooptis) rufo-testaceis, tibiis 
basi nigris ; procossu prostomi medio postice tuboroulato. 

Long. 30, lat. 9;^ mm. 

Ilah, Gaboon (W. Africa). 

The strong and almost quite regular transverse wrinkling 
of the prothorax uninienupted by any oblique impressions on 
the disk, the very close punctulation of the basal part of the 
elytra, and the median tubercle to the prosternal process will 
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servo to distinguish this species from any of the similarly 
coloured and allied species. 

Plocederua purjmripenniSj sp. u. 

$ . Niger ; aiiteiiniH podibusque ot Hbdomitio rufoscentibus, olytris 
metallico-puqnirascontibus ; ]»rothoraco supra trauHversim irregu- 
lantorquo rugoso; olytris nitidis, luinutissimo subspursimquo 
puuetulutis ; procoHsu ])rostemi ][>ostic6 in medio obsolete tuber- 
culato. 

Long. 2(b lat. 8^ mm. 

//ai. Natal. 

Black, wilh the antenum, legs, and abdomen reddish, the 
elytra purplish metallic and very glassy. Prolhorax above 
transversely and somewhat irregularly wiinkled, without 
oblique impressions on the disk. Elytra very minutely and 
somewhat sparsely punctulato, with the puticturos almost 
equal in size and pretty evenly spread ovvy the whole surface ; 
apiees truncate, wdth the outer angles dentate. 

'I'he charaetor of the punctuation of the elytra is alone 
almost sufficient to distinguish this from any of the allied 
species. The species seems to me to come nearest to P, 
viridipenme. 


Plvccderua mdavcholicus (Dujxint, MS.), sp. u. 

IlanMtirhmis fucatttSf Pt*j. Cat., noc Tboiijs. 

Piceo-fuscus, subtiliter cincreo-puboacoiis ; capit-e margiiio clypoi 
levitor sinuaia ; prothoraee supra irregulantor ininuR foriiter 
rugose, sulcis obliquis obsojetis improsso ; antonnis articulia a 
quarto ad decimum upice interne donticulato-productis. 

Long. 26-4J5, lat. 7^-10^ mm. 

Hab. West Africa. 

Head with the clypoul margin slightly sinuate ; wilh the 
frontal plac^uc almost in the form of a transverse carina. 
AntenniB with the third joint unarmed j with the joints from 
the fourth to the tenth each produced at the inner apical 
termination into a denticulate process. Prothorax acutely 
spined at the sides, irregnlarly and not very strongly wrinkW 
above, with some veiy faint oblique impressions, marking off 
a sort of diamond-shaped central area. Elytra dark brown 
with a tint of red, clothed with a rather faint ashy pubes- 
cence ; closely and minutely punctured, with the punctures 
somewhat unequal in size ; apices truncate, with the sutural 
angles briefly spined, the external angles dentate. 
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Tins species resembles P. denitcorms^ Fabr. ; but in the 
latter the elytra arc brownish black without any reddish tint; 
tlie third and fourth joints of the antennae are each furuished 
at their inner apex with a shai'p and strong spine standing 
out at right angles, and the remaining joints up to the tenth 
arc produced into sharp sf)iuo-like |)rocesaes. P Eminiij 
recently described by Mr. Waterhouse, has been compared by 
him with the present species. 

PlocederuR fucaiuSy Thoms. 

Thomson was certainly in error in quoting this species as 
the fucatua of Dcjeairs collection. From his description I 
liave been able to identify three specimens from the (Tuboou 
as belonging to his species, and they are very distinct from 
the species just described. With a strongly wrinkled and 
somewhat densely ])ubesceiit prothorax, a rather dense yel- 
lowish-grey silky pubescence on the elytra, and a rather short 
and stout form, the species may be easily enough recognized. 
It is most nearly allied to P. spinicortitSy Fabr., but may be 
distinguished by the denser pub<‘8cence of the pruthorax and 
elytra. The third joint of the antennas is moreover very 
feebly spmed or almost unarmed at the apex, whereas in 
spimeornis this joint is distinctly spined at the apex. 


Plooederm ^tnicornisy Fabr. 

Lamia tpinicoimisy Fabr. Spec. Ins. tom. i. p. 224. 

Ceraw^x deniicomiRy Oliv. Ent. iv. no. 67, p. 60. 

This species, described from specimens in the Bankslan 
cabinet, has apparently been omitted from the Catalogue of 
Gemminger and Harold. Olivier altered the name for a 
reason — at the time perhaps valid enough, but now no longer 
good. It is well to mention that, though Olivier’s desenp- 
tion is that of Fabricius’s species, his figure accompanying it 
represents a quite diflferent species, which appears to me to 
be Proaphilus pilosicolluy Thoms. P. pubipennisy White, is 
merely a slight variety of P. apintcornisy Fabr. 

Plooederua oonaoctua, 

Ceramhyx eomocius, Pasc. (Pachydi$auM in Oat. Gemtn. and Harold). 

This species is very nearly related to P. humeralisy White, 
and the latter again to P. pedeatrisy White. In all three the 
prothorax is irregularly transversely wrinkled above and 
armed on each side with a rather short and somewhat blunt 
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spine. The elytra are finely and closely punctured, the 
punctures on the basal part runnin^y together to form a fine 
rugosity. In P. pedesiris the elytra, as well as the body, are 
black, with a very delicate greyish pubescence ; the legs and 
antenna* are rufous ; the elytra are very closely punctulate up 
to tlie apex. P. hunu^ralia is wliolly reddish ferruginous, 
with the exception of tlie shoulders of the elytra, which arc 
fuscous; it is clothed with a very delicate grey pubescence; 
the elytra are elostdy punctulate as lar as the apex, l\ con- 
socius is of a Boniewhat dull ferruginous colour, with the 
lateral borders of tlie elytra somewhat fuscous ; the puuctu- 
lution of the elytra towards the apex is sparser and more 
minute than in tlie two preceding, and the apex of the elytra 
is more distinctly qiiudrispiuose. I'liese ditfcreiices are 
perhaps little more than varietal. There arc indeed in the 
niilish lyiuseum collection two specimens from Southern 
India which setun to be iaternicdiatc in characters between 
the North-lndiaii hutneralis and the Ceylonese conmeius. 


Ploccdcrus obmi3, 

IHocederuB obesuB, Galiao, Ann. & Mag. Nat. Hist. nor. 0, vol. v. p, 51. 

Since describing this species 1 find that one completely 
resembling it had a short time before been figured in the 
‘ Indian Museum Notes’ (vol. i. no, 2, d. v. fig, 4 a and 5) 
as the Plocederua pedestris of White. The latter species it 
cannot possibly be, and I am only in doubt whether the 
species figured is my oheam or the ferrngineus of Linnaeus, 
Judging from the figure and the localities given 1 should 
say it is the former. The insect is stated to be injurious to 
timber-trees, and at page 91 of the ^ Notes ’ some account of 
the habits ot the larva is given. For the advantage of ento- 
mologists in India, and so that a correct determination of the 
gpccioB in question may be possil)le, 1 will supplement my 
short description of Plocederua obeaua^ and point out how it 
differs from P. pedestrian 

Length 27-45 millim,, or from about 1-1} inch : width 
9-15 millim. 

Clothed with a short but rather dense fulvous^^ey pubes- 
cence almost concealing the derm beneath it j the latter where 
rubbed is seen to be of a reddish chestnut or testaceous colour. 
The antennfie in the male are much longer than the body, ferru- 
ginous, with the intermediate joints usually tipped with black 
at the apex, with the scape finely rugose-punctate, with the 
remaining joints up to the tenth very minutely granulate, and 
with the fifth to tenth joints denticulately produced at their 
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inner apical termination. The antennae in the female are as 
long as or a little longer than the body, with the third lo tenth 
joints smooth and pubescent and with the fifth to tenth joints 
denticulately produced, as in the male. Prothorax irregularly 
transversely wTinkled above, thickly pubescent, with the ante- 
rior and posterior borders somewhat blackish ; armed at the 
middle of each side with a strong, sharp, and slightly recurved 
spine. Elytra with a close fulvous-gniy pubescence, witli 
usually the sutural line and the extreme lateral margins black ; 
very closely and regularly imnctulatc throughout ; apices 
truncate, w’^ith the angles brieny spinose. 

From mdesiria this species can be readily distinguished 
not only uy its size, colour, and dense pubescence, but more 
especially by the strong sharp spine with which each side of 
the prothorax is armed ; the rugm of the pronotum also are 
more numerous and more wavy in appearance. 

Massicua Fryi^ sp. n. 

Pubo brevi fuko-grisoa sat dense obtocius ; capite supra inter oculos 
suleo brevi loiigitudinali ; aiiteimis ( d ) oorporn diiplo lorigidri- 
buB, scttpo trausvevHini rugoso et ad apiwuu intus sulianguJato, 
articulia tertio quurtoque mcrassatia ; prothoraco lateralitor in 
medio valde rotundato, supra irrogularitor corrugato, antioo ut 
postice transversira sulcato ; olytris subolongaiis, pubo pallid i ore 
subciueroa, suli liumoris subglabris, fuscis, apicibus trunoaiis, 
angulis suturalibus breviter spinosls ; processu prostorui postice 
valde prominente oi utrinque leviter tuborculato. 

Long. 50, lat. mm. 

Hob. Borneo. In the collection of Mr. Fry. 

Amongst known species {Ceramhyw) vmuatiia^ Pasc., seems 
most nearly allied to the present one. Though appearing to 
be congeneric, the differences between the two species are 
w^ell marked. In venustaa ( ^ ) the scape of the antennas is 
not angulate at the apex, but carries there a cicatrice limited 
by a short and not very sharp carina j the third joint is a 
little longer than the scape or fourth joint; the fifth to eighth 
joints eadi bear a small spine at their outer apical termina- 
tion. The prothorax is only slightly rounded at the sides, 
and above it is almost regularly transversely wrinkled. In 
the present species the scape is slightly angulate at the apex 
on tne inner and inferior face, canies no distinct carina, and 
is subeq^ual in length to the third joint, the latter not being 
longer tlian the fomth ; not one of the joints of the auteiinaa is 
spinose ut tlie apex on the outer side, though the joints from 
the sixth to the tenth are, as in venuatua, denticulately pro- 
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duccd at their inner anex. The prothorax is fally rounded in 
the niiddlo at the siaes, i» narrowed at the ba»e, and atill 
more at the apex ; the whole space above between the ante- 
rior and posterior transverse giooves is covered with nume- 
rous rather short and irregular ridges*. Mr. Fry had [)laced 
this species in tlie genus AlasHicua^ and I have no doubt that 
this is the best place for it. 

( Tt> 1 h‘ continued.] 


XXXL — Descriptions of new Species of African Lycajtiidie, 
chief a from the Collections of Dr, Statidinger and Mr^ 
Henley arose Smith, By W. F, KiEBY, F.L.S., F.E.8., 
&c. 

A IJVRUE number of Afiican Lycainidaj have been kindly sent 
over to Mr. 11. Grose Smith by Dr. Staudinger to be Hgured 
in ^ lihopaloccra Exotica,’ several of which have already 
been puulished in that work or will appear immediately. 
By far the larger number, however, cannot be figured for 
some little time, and 1 therefore publish descriptions, pending 
tlie appearance of the figures, rlearly all b<dong to genera 
whicli have already been moic or Jess fully treated of in the 
section of our work devoted to African Lycfienidae. 

Genus Aslaitga, gen. nov. 

Wings short and broad, very densely .scaled; anterior 
wings strongly cum*d outwards in the middle of the hind 
margin; posterior wings with a concavity on the inner mar- 
gin at the anal angle. Anterior wings with the subcostal 
neivure five-branched, the fiist two branches emitted near 
togotliei* before the end of the cell and parallel, the other 
ihiee short and emitted near the apex of the wing ; the third 
and fourth parallel, lunninginto the costa before tlieajwx, the 
fifth running to the hind margin just below the apex. 

Aslauga marginalis, 

Exp. I inch. 

Mate, — UpfKjrsidc tawny, with the hind maigitis and the 
costa of tlie anterior wings rather broadly brown. 

♦ Since wijling the aho\ti 1 have seen a bwond male ftpedmen in Uio 
poawsMou of Mr, Oliver Jansoa. la thin the prothorax is much piore 
regularly tranaverijely wrinkled, and in that res^t prcsoutii littlo difie- 
ranee frotu rase. 

Ann* cfc May* N* Hist* Ser. 6. VoL vi# 19 
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Underside uniform yellowish tawny. 

Body brown, abdomen tawny (antenne wanting). 

Ilah. Sierra Leone. 

In the collection of Mr. HeuW Grose Smith. 

Allied to Liphyra vininga, Dow., which is evidently cou' 
generic. 


Allotinua attnilia. 

Exp. lj|- inch. 

Upperside as in A, zymna, Westw., but posterior wings 
less produced. 

Underside : Anterior wings white, grey towards the costa 
and hind margin, with two grey, transverse oval spots in the 
cell and two white submarginal festooned lines towards the 
hind margin. Posterior winn pearly grey, with six or seven 
white transverse lines formed or connected lunules. 

Ilab, Barombi, Cameroons (IVauas). 

In the collection of Dr. Standinger. 

Fieudereota celluhris, 

Exp. IJ inch. 

Male , — Upperside rich tawny, the base and costa of the 
anterior wings and the inner portion of the posterior win^ 
irrorated with brown ; apical third of anterior wings and the 
hind margins of all the wings rather broadly bordered with 
black. Anterior wings with some small spots towards the base, 
a veiy large one at the end of the oeU. and a few others 
towards the dark border, from which tne larger ones arc 
hardly separated. 

Underside ; Anterior wings with the costa, apex, and hind 
margin blackish,^ densely irrorated with yellow; the lower 
part of the base is of a dull black, the disk being fulvous; 
the spot at the end of the cell is well marked ; there is an 
oblique row of large connected spots towards the <mex, beyond 
tlie cell, and a row of small, sagittate, submarginal black spots 
b<*fore the fringes. Posterior wings dirty yellow, with a circle 
of five large round spots near the base, having a smaller one 
in the centre ; besides these, there is a large one on the middle 
of the costa and a small one on the middle of the inner 
margin ; hind margin preceded by a festooned black line, 
within which is a row ot large spots. 

Female , — Upperside similar, bnt of a paler fulvous, with 
narrower borders, and with fewer traces of the submarginal 
blade spots. 

Underside of a clearer yellow, with the spots and black 
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merkjn^e smaller ; on the posterior wings the central spot in 
the circle is absent. 

//ad, Oatneroons. 

In the collection of Dr. Staudinger. 

Allied to P. {Liptma) parva^ Kirb. 

Pecvilercaia paucipunctnta, 

Kx|). li inch, 

/emal(\ — IJppersiclo tawny ; anterior wings with the apex 
blackish, from two thirds of the length of tlio costa to two 
thirds of the length of the hind margin, beyond which the 
border is continued as a narrow lino tf) the hinder angle. 
Posterior wings with the fringes blackish, A largo spot at 
the end of the cell on all the wdngs. 

Underside tawny yellow, with the costa and apex of ante- 
rior wings and the whole of the posterior wings irrorate^ with 
brown ; besides the spots closing the cells, there is one in the 
coll of the anterior wmgs and a smaller one above the cell 
of the ])osterior wings. Posterior wings with very indistinct 
traces of four submarginal dusky s})Ot8, one towards the tip 
and the other throe towards the anal angle. 

i/aJ. Camcroons. 

In the collection of Dr, Htaudinger. 

Possibly an extreme variety of P, Petreia^ Hew, (of which 
T, J\*€umf Stand., is a synonym), which seems to vary con- 
siderably in depth of colouring and in the extent of the dark 
border on the posterior wings, aiiJ to a less extent in the 
number of spots. 


Paeuderesia turhala, 

Kxp. a little over an inch. 

Male , — Upperside reddish tawny, the costa and tip of ante- 
rior wings and the hind margins rather broadly brown. 

Underside paler tawny. Anterior wings with two black 
s}x)ts in the cell, the costa irregularly black, throwing out 
a broad band at tne end of the cell ; the paler apex is cut off 
by another oblique irregular band, and the costa and the space 
between this band and the hind margin are likewise spotted 
with black ; fringes black, and a submarginal black line on 
the upper part of the wing. Posterior wings more buff ; two 
spots on the costa above the cell, one largt) spot above, and 
two in the cell, which is itself closed 1^ a black lino, and 
three spots below the cell ; the rest of the wing is marked 
with large irregular black blotches. The black fringes are 
preceded by a zigzag black line. 


19 * 
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Hah. Csmeroons {Preusa). 

In the collection of Dr. Staudiixger. 

Allied to P.parvOf Kirb., and P. petreia, Hew. 

Paeiidereaia nmilta. 

Exp. a little over an inch. 

Female. — Uppersido nearly as in P. turhata, but the costa 
of the posterior wings brown for two tliirds of its length. 

Underside : Anterior wings red ; costa black for one third 
of the breadth of the wing to beyond the cell ; then the 
reddish space runs up, separating it from the apical area, 
which is marked with two much dentated grey lines ; the 
border itself is grey, edged within by a black line on its upper 
half. Posterior wings grey, with a black snot on the costa, 
two very large subcostal spots, three in the cell, the last linear, 
closing it, and three below ; the marginal area is occupied by 
three rows of black zigzag spots separated by two rows of 
CTey ones. Fringes grey, ed^d within by a black and then 
by a grey line. 

Hm. Csmeroons (i-Veuss). 

Tn the collection of Ur. Staudingcr. 

This might be the female of P. turbata, but the marginal 
markings of the posterior wings beneath are very different. 

Paeuderesia debora. 

Exp. 1-iV inch. 

Mede. — Uppersido dull black, the incisions scaled with 
white. Posterior wings with a large orange blotch extending 
from the second submedian nervulo to the inner margin jurt 
above the anal angle. 

Underside: Anterior wings more of a slate-colour; costa 
and hind margin dusted with grey, inner margin paler, with 
a whitish blotch at the hinder angle ; three red spots placed 
obliouely near the apex of the wings. Posterior wings dull 
black dusted with grey ; a broad red band formed of three 
nearly connected spots crosses the middle of the cell, but does 
not extend to the costa or inner margin ; within this is a row 
of smaller spots, tlireo red and two black, placed alternately, 
and at the base is another red spot; boyona each of the upper 
and lower red spots of the band stands a black spot, and »not 
these another row of three disconnected red marks, a large 
one near the costa, a line closing the cell, and a small spot 
below; beyond the line is another lar^ red spot; teyond 
these is a series of seven red spots edged within with black 
ones (and slightly edged with black on the outside too), one 
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on the coata^ three connected apotSi placed much nearer the 
hind margin^ and another series o( three connected spots, 
running towards the anal angle. 

JIab. Barombi, Cameroons (Pretias), 

In the collection of Dr. Staudinger. 

Peeuderesia dinora, 

Exp. 14 inch. 

Upperaide reddish tawny (lighter in the female than in the 
male), with the base and costa blackish and the apex of 
anterior wings broadly, and tlie hind margin below and that 
of the posterior wings rather narrowly, blade ; cell of the ante- 
rior wings closed by a large round black spot, not separated 
from the black colour of the costa; that of the posterior 
wings closed by a short black bar. 

Underside: Anterior wings mostly black, costa irrorated 
with pale yellow in patches ; apex with a large yellow blotch, 
from which smaller yellow spots extend down the hind margin ; 
disk towards the hinder angle with a large fulvous blotch, 
8 })Ottcd and irrorated with black. 

Posterior wings grey, yellow at the base and with a yellow 
blotch at the tip ; l^tween this and the anal angle is a thick 
black, festooned, submarginal line, enclosing three small 
yellow spots ; within this are two large red spots, and within 
these an angidated row of seven large spots imm the costa to 
the inner margin j the third is rod and adjoins a black spot, 
within which again is a large black spot closing the cell ; in 
the cell is a small spot, and there are two or three more 
largo and small ones towards the costa, and again towards 
tlic inner margin. 

In the female the markings are rather more suffused, and 
one of the large spots on the costa of tlie posterior wings near 
the base adjoins a red dot. 

Ilab. Cameroons. 

In the collection of Dr. Staudinger. 

Very distinct from the otlier species of the group of P. parva 
by tlie three large red spots on the underside of the posterior 
wings. 


Durbania gerda. 

Exp. 1 inch. 

Female . — Upperside orange-tawny, hind margins slightly 
scalloped* Anterior wings paler on the disk, with a brown 
spot at the end of the cell, the costa slightly irrorated with 
brown ; the apical area with a brown shade running down* 
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wardB parallel to the hind margin, which it does not toilch, 
except at the apex ; fringes markra with a blackish interrupted 
line at their base, swelling into more distinct spots at the extre- 
miticB of the nervures. Posterior wings nearly uniform in 
colour ; fringes slightly speckled with blackish. 

Underside: Anterior wings rather paler than above, irro- 
ratod with black on the costa above the cell ; a largt>, brown 
spot at end of cell j at one third of the distance between this 
.and the apex arc a series of four oblong spots wlaced oblio uely, 
two larger and darker ones on the costa, nearly connected, and 
two others below ; marginal area irrorated with brown, and 
with a submarginal row of long blackish snots on a paler 

S ound, dusted with grey ; fringes preceded by a broken 
uckish line, most continuous below. Posterior wings 
brownish tawny, with rather indistinct markings ; two dusky 
spots above the cell, two below, and one at the extremity ; 
Injyond the cell are two festooned lines of connected lunules, 
the outermost preceding a more continuous series of darker 
lunules, the space between dusted with grey ; a series of 
blackish spots at the extremities of the nervures. 

Body tawny above ; legs and antennte black, spotted with 
white. 

i/oi. Barombi (H'etm), 

In the collection of Dr. Staudingcr. 

Allied to D. Trim. 

Larinopoda tylpha. 

Exp. about 1 inch. 

Semitransparent white, with iridescent ashy borders along 
the costa of the anterior wings and all the hind margins, 
ceasing at the anal angle of the posterior wings ; the costal 
border of the anterior wings sends off a projection at the end 
of the cell, most strongly marked in the female. 

Antennae black, ringed with white; club long, slender, 
pointed ; legs and under surface of abdomen yellow. 

Sexes nearly similar. 

Differs from oar figure of L. mtthata, Dew., S (Hhop. Ex. 
Afr. Lyc. pi. ii. figs. 1, 2), by the absence of the black spot 
on the posterior wings. 

Hah. Barombi, Cameroons {Preuu). 

In the collection of Dr. Staudinger. 

Larinopoda opaoa. 

Exp. rather over an inch. 

Opaque white, with rather broad brown border on theoosta 
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anterior wings and on the hind margins of all the wings ; a 
large oval spot at the end of the cell of the posterior wings ; 
on the nnder surface the border does not qnite reach the 
hinder angle of the anterior wings. Fringes grey, with a 
blackish line at the base, separated from the broad border 
by a whitish sabmarginal line. 

Legs yellow ; abdomen white : antenme black, ringed with 
white ; club black, ti^d with yellow. 

Hah. Cameroons {/Vcwaa). 

In the collection of Dr. Staudinger. 

Tingra lavinia. 

Exp. li inch. 

Male . — Upperside white, with rather large black spots on the 
costa towards the apex of fore wings, at the ends of all the cells, 
and at the ends of the nervures on ail the hind margins, and 
one nearer the base above the cells ; under this, on the anterior 
wings only, is occasionally another s{)Ot in the cell on the 
underside ; extreme base of the wings slightly stained with 
yellow ; apex of anterior wings slightly liordorcd with ashy 
above. 

In the collections of the British Museum (Gaboon) and Dr. 
Staudinger (Ogove). 

Allied to T. torriduf Kirb., but a larger, paler, and bixiader- 
wingod insect. 


Tingra laura. 

Exp. to 1 1 inch. 

^ Mate . — Upperside white, tinged with tawny at base. Anto- 
rior wings: costa irrorated with black, tip ashy to the lowest 
submedian nervule, its upper part eagm within with three 
black spots, nearly lost in the asiiy colouring ^ another S{)ot at 
end cell, two small ones in the cell, on one side only, and two 
on the disk opposite the lowest part of the border. Posterior 
wings with a spot on the costa above the coll, and another at 
its extremity ; other spots on the under surface showing 
faintly through. 

Underside white, tinged with yellow on the oosta and at 
the apex of the anterior wings, and on the posterior wings, 
chiefly at base and tip ; hind margins spotted with black on 
the nervures. Anterior wings with a row of spots above the 
cell (only one distinct, the costa being irrorated with black), 
one at the end of the cell, and two sabmarginal rows at the 
apex, the outermost (nearly straight) of three larger^ and the 
innermost (oblique) of four smaller spots. Posterior wings 
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with a small spot at base of oell^ a large one on the oosta 
alx)ve the cell, a small one below the cell, and another at its 
extremity, beyond which is an angnlated row of six spots 
running from the costa, and a shorter row of three between 
the upper ones and the apex. 

Female, — lipperside white ; apex of anterior wings rather 
broadly asliy, but this colour ceases on the hind margin at 
the lowest median nervule ; a conspicuous black spot at the 
end of the submedian nervure, and of all the nervures of the 
posterior wings except the first brancli of the subcostal ; the 
only other distinct spots on the upperside are those at the 
ends of the cells and a small one m the cell of the anterior 
wings, but some of the others arc also slightly indicated. 

ifndersido white, the ends of the nervures marked with 
small black spots. Anterior wings with a row of four small 
subcostal spots, two spots in the cell besides the larger one at 
its extreinity, and another in the fork of the two lower median 
nervulos. rostorior wings with a large spot above the middle 
of the cell, a small one at the base of the cell, a large one at 
its extremity, and one in the fork of the nervures below ; a 
submarginal row of six small spots, angnlated outwards in 
the middle, commencing with a spot larger than the others on 
the costa. 

Antcnnm black, tipped with tawny in both sexes. 

Bad. Lagos. 

In the c<mection of Dr. Staudinger. 

Tingra fatima, 

Exp. IJinch. 

White, slightly stained with orange at the base of the costa. 
Anterior wings with the apex dark ashy to below the upper 
submedian nervule; a large black spot at the end of the cell 
of all the wings. 

Underside white, with black discoidal spots, and a black 
line at the base of the fringes ; within it is a second on tlie 
upper half of the anterior wings. 

Bah, Camcroons. 

In the collection of Dr. Staudinger. 

The sexes do not differ. 

Teriomima dedpiene, 

Exp. rather more than 1 inch. 

ITpperside white, costa (narrowly, but most broadly towards 
the bascj) and apex, as far as the upper branch of the sub- 
mcamii nervure, ashy. 
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Undcrgidc more inclininpf to yellowish, with two submar- 
ginal yellow stripes in the male and one in the female ; fringes 
of anterior witigs edged with a black line, as far as the a^iy 
patch of the wing extends on the upper surface* 

Antennte black, slightly spotted with white *, club long and 
rather slender* 

I fab, Barombi, Cameroons (ZVsuss)* 

In tlie collection of JDr. Btaudingcr. 

The sexes hardly differ. 

Teriomima dehcatula, 

Exp. rather under nn inch. 

Male . — Upjiergidc white, the apical third of tlie anterior 
wings ashy. Posterior wings with a few small marginal 
dots. 

Underside tinged with yellow on the posterior wings and 
on th(' costa and apex of the anterior wings. Anterior wings 
with a row of ashy spots on the costa, an oblifjue row on tlie 
inner side of tlic yellowish apical sharlc, and a spot at the end 
of tlie cell and a small dot within it. Posterior wdrigs with 
a snot in tlie cell, snots above and below, and a streak at the 
enct of the cell, and two rows of small obsolete spots noarew 
the hind margins. 

Antenna Wack, ringed with white ; club long and rather 
slender. 

Ilab, Uaugara. 

In the collection of Dr. Staudinger. 

Closely allied to T. auhpunctatay Kirb., but with the spot^ 
much smaller, less numerous, and differently arranged. 

Teriomima serena* 

Exp. about 1 inch, 

Upperside yellow ; apex of anterior wings black, from two 
thirds of the length of tlie costa, curving round the hind mar- 
gin to the hinder angle, whore the border ends in a point, 
rostcrior wings rather narrowly bordered with block from 
below the tip to the anal angle. 

Underside paler, posterior wings inclining to whitish ; aute- 
wings with a row of black dots on the ct^sta and one at 
W e^d of the cell ; all the hind margins with the ends of the 
nenmres maiked with black, which forms a nearly continuous 
line towards the apex of anterior wings ; no discoidol spot on 
posterior wings^ 

Antenna mack, the shaft ringed with white. 

TIio sexes hardly differ. 
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Allied to jT. teneroj Kirb.^ but differft from all the allied 
species by the continuous narrow border to the posterior wings. 

Jlab, Sierra Leone {Prfu$$)» 

In the collection of l)r. Staudinger. 

Tertomima modesta^ 

Exp. rather over an inch. 

Male , — Unpcraide uniform smoky brown; fringes rather 
paler, s[>ottea neither above nor below. 

Underside dearer brown^ with white spots. Anterior wings 
speckled with white at the base; two spots in the cell, above 
the second is the first of a row of two or three subcostal dots, 
followed by a transverse row of four larger spots ; two sub- 
marginal rows of spots (four in each) on the upper half of the 
wing ; below these are two larger ones in a single line ; the 
first spot of the inner series is preceded by a small subcostal 
dash ; the second and third spots of the outer series have a 
small dash on the outside, and the fourth spot of the outer 
series is the smallest, being reduced to a dash. Posterior 
wings with two large spots on the costa, two in the cell, and 
a third (double) closing it ; two more rather irregular series 
of spots bdow the cell and a double row of submarginal spots, 
some of the lower ones of the outer row with smaller adjacent 
dashes on the outside. 

Antennse black, spotted with white on the underside ; the 
club long, gradually formed, and tipped with tawny* 

I lab. Oamcroons (P/e««s). 

In the collection of Dr. Staudinger. 

Differs from T. adelgitha^ Hew., in the unspotted fringes 
and upper surface. 


Tenomima Cordelia. 

Exp. nearly an inch. 

UpxHsrside purplish blue, shading into dusky towards the 
apex of the anterior wings ; fringes blackish. Thorax clothed 
with rich purple or green hairs. 

Underside brown, speckled with tawny at the base and 
costa of the anterior wings and on the basiu half of the pos- 
terior wings. Anterior wings (on their upper two thirds) isith 
two, and posterior wings with three rows of submarginal lines 
or nearly connected crescents of tawny dusting. 

Head with a tawny line within each eye; antennas black, 
ringed with white ; club gradually formed, tipped with tawny ; 
legs tawi^, banded with brown. 

Uab, Caineroons (iVeuss), Ogowe {Bohh.). 
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In the collection of Dr. Standinger* 

Allied to '1\ dispar ^ Kirb., and Jl nuUssa^ Druce, but 
differs from the former and apparentlj also from the Utter in 
the markings of the underside. 

Teriomima duhia» 

Exp. inch. 

Male. — Upporsido brown, distiuctlv suffused with purple, 
and with or without a whitish spot beyond the end of the 
cell of the anterior wings. 

Underside brown, with two or three tawny spots or 
markings in the cells and an indistinct double row of sub- 
marginal tawriy markings ; the white spot as above on ante- 
rior wings, and an interrupted, rather indistinct, tawny stripe 
running bt^yond the cell on the posterior wings. 

Antcunse black, ringed with white ; club tipped with 
orange. Body rich purple and copjH^ry green in some lights, 

JJab. Sierra Leone and Barombi, Cameroons (^Premts), 

In the collection of Dr. Staudingcr. 

Perhaps a variety of T. meliaaa, Druce. 

Epitola hadura. 

Exp. H inch, 

M<m. — Anterior wings rather pointed; posterior wings 
rounded. 

Uppeiside deep blue. Anterior wings with the costa 
(broadly), apical third, hind margin, and a basal stripe on 
the lower part of the coll black ; inner margin with a few 
coppery-green scales. Posterior wings with the costa broadly 
and bind margin narrowly black. 

Underside greyish brown, with a row of submarginal 
lunulcs of greyish dusting, within which is a broader stripe of 
the same kind ; across the wings runs an irregular series of 
lines and zigzags of greyisli dusting. 

llah, Cameroons. 

In the Hewitson Collection of the British Museum as the 
male of E. cercens, Hew. ; end in that of Mr, H. Grose Smith. 

Allied to E. dunia^ Kirb., but of a deeper blue and 
without the oblique pale zigzag line on the underside of the 
anterior wings. 


E 2 )itola Staadingeri. 

Exp. li inch. 

— Upperside bright blue. Anterior wings with the 
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costa, apex, and hind margin narrowly black ; a very large 
oblong black blotch projects into the wine from the lower 
part of the hind margin! filling^ up the whole space nearly to 
the cell, from the inner naif of the upper discocellular ner- 
vurc to below tlio lowest branch of the median nervate. 
Posterior wings blue, with the costa, inner margin, and 
fringes black. 

Underside uniform greyish brown, without markings, 
Jjcga brown, ringed with grey. 

Hah. Sierra Leone {Preuas). 

In the collections of Dr. Staudinger and of Mr. P, Crowley. 

Epitola zelica. 

Exp. 14 inch. 

Upperside light blue, with a purplish shade in some lights. 
Anterior wings with the costa above the cell and the apex 
broadly blackish brown, the dark colour diminishing trian- 
gularly to the hinder angle. Posterior wings with the costa 
above the cell, the inner margin, and the hind margin (nar- 
rowly) blackish brow’n. 

Underside white', with an obsolete straight pale yellowish 
line and two or three obsolete zigzag lines between this and 
the cell. In the female these indistinct markings are 
wanting, and there is only a blackish line at the base of the 
fringes of the anterior wings, which is also present in the 
male. 

The sexes do not differ otherwise. 

Ilah, Barombi, Cameroona (Pmw.9). 

In the collection of Dr. Staudinger. 

Allied to E. zerina^ lIcM%, but in that species the upperside 
is of a deeper blue and the underside is much move heavily 
marked. 


EpiioJa Henley i. 

Exp. li inch. 

Ui)per 8 ide black and deep violet-blue, the blue portions of 
the wing broken up into spots by black spaces, especially 
along the nervuros. 

Underside brown; a pale space on the inner margin of 
anterior wings, from which two rows of pale submarginal 
spots run towards the costa — the outermost row formed of 
three nearly contiguous spots; the innermost row of three 
spots, of wiiich the two upper ones are contiguous, separated 
from the third. Posterior wings with traces of two paler 
bands, parallel to the hind margin. 
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Ha3), Barombi, Caineroons {Preuatt). 

In the collection of Dr. Staudinger. 

UpperHide hardly distinguUhablo from E. hyvlia^ llcw., 
with which a apccimon of E, Henhyi from Calabar is placed 
ill the llewitsun Collection of the British Museum ; but the 
underside is very different. 


Epitola catuna. 

Exp. in. 

ifafe . — Upperside deep puqdish blue, wdth rather broad 
blackish margins, thenervures narrowly black; fringes grey. 

Ilndeiside greyish brown. Anterior wings darker at the 
base to lieyond the cell ; at the end of the cell stands an 
obsolete grey spot ; the darker portion of the wing is boundud 
by a row of obsolete grey sfiots, much expanded on the inner 
margin ; on the hind margin is a row of obsolete grey Inuules, 
dividing into two rows on the upper half of the wing. Pos- 
terior wings with three submarginal rows of broad obsolete 
grey lunules, the innermost most indistiuut. 

Autennee and legs very slightly ringed with white, only 
the extreme tip of tnc former tawny. 

Cameroons (Preuaa). 

Ill the collection of Dr. Staudingor, 

Iteaomblcs E, hyelta, Hew., on the upperside, and the group 
of E. cercene, llew., below. 


Epilola doleta. 

Exp. IJ inch. 

MaUr. — Upperside blackish brown, with bright blue 
markings. Anterior wings with scattered blue markings 
towards the base of the cell, a shoit bar just beyond the 
middle of the costa running obliquely outwards, and a band 
running nearly to the hind margin between the median and 
submedian neivures. Posterior wings with the whole space 
between the upper part of the cell and the submedian nervnre 
filled up with mue nearly to the hind margin. 

Underside as in E. catuna \ in one specimen the paler 
markings are almost entirely obsolete. 

JSai. Sierra Leone (iVsww). 

In the collection of Dr. Staudinger. 

Perhaps the male of E. cephena^ Hew., which it somcw'hat 
resembles on the under surface. 
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Epitota perdita, 

Exp* rather over an inch* 

Mate , — Anterior wings rather pointed, with the hind maN 
gin oblique. Posterior wings oblong, nearly rectangular* 

Ilpncrside black. Anterior wings rich blue from below 
the ceil to tlie inner margin. Posterior wings with a large 
blue patch filling up two thirds of the lower part of the wing, 
but nowhere extending to the margins. 

Underside : Anterior wings slate colour, with a pale grey 
spot at the end of the cell and two more, nearly connected, 
near the hinder angle ; apex reddish, edged by a submarginal 
eoppery-grrcn line from near the apex to the middle of the hind 
margin. Posterior wings reddish, shading into buff towards 
the base, with a submarginal row of silvcry-grecn lunulcs, 
edged with black within and (less distinctly) without. A 
Y-shaped series of silvery-green markings caged with black 
lines, not extending to the costa, across the middle of the 
uing. 

Juab, Cameroons. 

In the collection of Mr. H. Grose Smith. 

Epttola (?) haromUenate, 

Exp. rather more than an inch. 

Anterior wings obtusely pointed at the apex, with the hind 
maigin veiy convex. Posterior wings rounded. 

Upperside purplish blue. Anterior wings with the costa, 
apex, hind margin, and nervurcs black; cell black, with 
irregular purplisn markings towards the base ; inner margin 
but thinly scaled with purple. Posterior wings with the costa 
and inner margin bioadly and the hind margin more nar- 
rowly black. 

Underside grey, a dark brown cloud extending from the 
base of the inner margin obliquely to beyond the cell : thence, 
after an interruption, it spreads more broadly over tne whole 
apical portion of the hind margin, except where it is slightly 
interrupted towards the costa before the apex. Posterior 
wings speckled with smoky brown, darkest on the hind mar- 
gin, wdiere it shades into a broad Wder, ill-defined towards 
the base and not extending to the anal angle. 

Util, liarombi, Cameroons {Prmea)^ 

In the collection of Ur. Staudinger. 
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Of all the many raried and really wonderful oontriTanoaa bo be mot 
with in nature tending towards the protection of variotui harmless 
creatures whioh arc preyed upon by other forms, perhaps none are 
as wonderful as, certainly none are more remarkable than, the con- 
dition of the anterior pair of wings in certain of the Looustidiad, 
sueh as Ptfvochroza and other closely allied forms. In many genera 
of the family the front wings arc elongated and narrow, like tho 
wings <»f tho grasshoppers, and are not only colourod green, like the 
ordinary loaf of a plant, but are furnished with a large subcontral 
vein like the midrib of a leaf, with small veins springing therefrom* 
In PtmcUroza and the other special forms referred to, of which a 
few different examples have lately been added to our museum collec- 
tion, tho loaf resemblance is carried to a most perfect degree. In 
shape they are ovate, and generally, as in tho common elm-leaf, tho 
one side is somewhat wider than other, according to the depth 
of the curve of the central vein, which is ihiokened like a midnb. 
From this side-veins pass oS in all directions, branching and reticu- 
lating, exactly as in the case of tho leaf of an ordinary dicotyledo- 
nous plant Tho oolouring of the wings is even more remarkable, 
the tint varying according to tho species. In one tho shatlo ^ arios 
from reddish brown or reddish yellow to a dull purple, and closely 
rosembles the shades to bo found on the young Imves of many of 
tho foTOsi-treos, and more especially on the mora {Mora muj/so). 
In another tho tint is of a deop green, which is said to fade away 
gradually on continued exposure to light after the death of the 
insect. In a third it is of a very pale yellowish brown, much like 
tho oolouring on an old and fading leaf about to fall from tho 
plant ; while in a fourth it is a dull dead brown, like that of a aero 
nnd fallen leaf. 

As though to give a more complete naturalness to the already 
seemingly quite natural leaves, variably sised spots of brown or 
ydlowish white arc siiarsely scattered about the surface, just as are 
to be found so commonly upon leaves. 

Observations upon tho growth, life-history, and habits of these 
forms are much needod ; but the speeimonB seem to bo extremoly 
rare— though it is much more likely that, iubabiling the foliage of 
trees and bushes, thoy are Seldom, and then only accidentally, 
discovered. It is suggestive that the forms in tho museum w(^ro 
only obtained when they had strayed into houses in or by the torost 
on the Maxaruni Eiver.— of ike lloual Agrir^iHiural md 
Omtnereial SoHetg of British Chiiam, June lm>0, p, HI. 
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On the Hietologicnl Constitution. of certain Nematodes of the Genus 
Asoam. By M. LtoiN SjMsm, 

Naturalists who have studied the Ixistology of the Neniatodos 
up io the present time have asserted that the layer named by Ihom 
granular layfr was not cellular in the adult. J^uokart^ however, 
thought that there existed an epithelial layer formed by very small 
elemonte, situated internal to and clow^ ugamst the musolc-oelJs. 

In tlie investigations in which 1 am engaged, on certain species 
of Nematodes, and in particular AscarU mtgahcepTuthf^ A, lunihri^ 
coidts (mlf)t and yt. (Bnjardin), I have never been able to 
ostablish the existent e of this layer. With the aid of the hislo- 
logicfil apparatus in use at tho Faculty of Sciences of Toulouse I 
have long souglit in tho granular layer for any traces of an ectoderm. 
The granular layer is limited on one side by the cuticle, on the 
other by the muscular layer. 

But, on the other hand, these researches have brought to light 
certain particulars relating to the granular layer: transverse sec- 
tions at the hori/.on of the oBSophagus show the continuity and 
structural identity of the oosophageul nervous ring and of tho 
granular layer, Both are made up of fibrils interspersed with cells. 
The fibrils of the nervous ring on arriving at the body- wall bond 
inwards and distribute tbcmselvcH bi'twcen the cuticle and the 
muscular layer; after this the nervous svstem and tho muscular 
la>er affect connexions so fine that it is impossible to assign their 
exact limits. 

Longitudinal sections at different horizons show little beds of 
colls in the granular layer, often disposed in several rows but never 
forming a continuous epithelium. 

These colls present various appearances : rarely cubic, sometimes 
rounded, most often flattened parallel to tho body- wall, they bear a 
variable number of j>rolongation8. It is these prolongations whioh 
contribute to give the hi) er its fibrillar and felted aspect in Uie 
sections. 

No intercellular substance is ever found between them. 

The cells of the granular layer are stained a uniform violet by 
chloride of gold, whilst this reagent colours the cuticle rose and 
purple. Tho cxteniul segmentation os revealed by this infiltrti- 
tion does not correspond, at least in the adult, with any internal 
motamoriaation. 

The great similitude of structure of the granular layer and of Ihc 
nervous system leads us to think that the granular layer represents 
the ectoderm. This latter would differ mucli in its constitution 
from the ectodomi of other Metazoa ; it would be made up, in effect, 
of nouro-epithelial elements, and the non^ous system described by 
authors would only be a cuiidensution of this moss at different points 
in the body. 

However, this idea needs corroborating by embryologicoJ ro- 
fe(*arcbch, in w^hioh I am now engaged , — Comptes Jiendus, July 7, 
18110, p. 65, 
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XXX 11, — Noias on Sluf/s^ iff Collacfion at t/o* 

Jiritiah Mmeum, By '1\ I). A. CO(;KiiUKLL, 

The followin|[y notes rosulf from a stiulr of various apocios ot 
sIugH^ many of tlicni now or hitherto ilhandorntood, whi(4i 1 
have been abJe to exam inn r< 5 C(‘ntly. Most of the Hpecimons 
reftured to are in tlic Briiisli Museum^ though some few are 
in private coHcctiona, I have to thank Mr. E. A. Hmith for 
affording me every faciUt>MU the Museum; and 1 am also 
greatly indebted to Mr. W. tf. Binncy for the opportunity of 
examining many species of American slugs, 

1, AmIOUUJlX^ Al9AJ>BJStrSy AND PnOPUYltAQ^t, 

This group of Anoh-likc slugs has not been very well 
understood^ partly, no <loubt, because of the diffiimhy of 
obtaining B{K*ciinciis of the species. I have been fortunate in 
seeing quite a large series of forms, which 1 tabulate as 
follows ; — 

A. Bole not diflexentUled into jiarts : roMpimtory oriSee fuitorior ; geuital 
Ofifioe eloae to right eyc^peduucie. 

(1) No caudal mumi»-pore, . . . G^. Vt^vpf^Mon^ Bid. k Hiiin., 187:14 
Boot. a. JParoMN(i. Body with dark doraal band. 

1, Jaw ribbed P,/<wr#Vw?a. Okll. 

ii. Jaw striata, not riblMsi. P. humUts^ OklK (piwc, var. r), 

Ann. & Mag. N, //tV, Sor. 6- VoU vi, 20 
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Sect. b. Cmruku Body without donal baudf roHouhrtnui 
lively simple iii. P. cmvbmm, Okll. 

8eot. c. TypicL Body with U pUle dof«al Una. 

i\., Ochreous species. P. paeiflcum^ Ckll.» and P. JUmm^ 
Ckll. (priec. var.?). 

vi., \ii, Greyish spades. P. AndersonL Coop., and P. Jlcmp- 

hUUf B. k B. (j>rcDC. var.). 


(2) With a caudal mucus^pore. Geo 


8ub(j^.) Phmacarim, Ckll., 


i. Back with no dark band. 

P, falwlatumy Gould. 

ii. Back with a dark band. 

P. Himphim, W. G. Binn. 


B. Hole differentiated into parts; respiratory orifice nearly median or 
«%htly posterior. 

(1) No caudal mucus-pore. 

(la) Genital orifice close to ri|rht eye-peduncle ; back keeled. 

(ien. nov. Ckll. 

i. A. CockereUi^ Ilemph. 

(1&) Genital orifice not close to rifrbt eye-peduncle ; back not keeled. 

Gen. AnademMf Heyn., IBCfl. 

Sect. a. SulcatL Jiody with deep transverse sulci. 

i. A, Jerdom, G.-Ausi. 

Sect b, AUivapu Body with oblique fine sulci. 

ti. A . alttmguM^ Theob. 

iii. A, imdf9tu9^ Iheob. (prase, juv. f ). 

iv. A. Schlaymtmttif Heyn. 

(S««t P v., vi. A, Blmfm^di, G.-A., A, vmpnisf G.-A., not seen by me.) 

(2) With a caudal mucus-poro ; frenital orifice not chine to right eye- 

peduncle Gen. AriokmaXy Morch, 1860. 

Sect, a* MaxiftU, Large species. 

i. A ciduinhimiUy Gould. (Oalifomia 

to British Columbia.) 

ii. A, cahfvrrdrw, Coojper. (Cali- 

fornia.) 

iii. .d. costartes»st9,OkU.,t^ (Costa 

Bica.) 

Sect, b, ParvuU, Smaller species. 

iv. Sole mottled .... A, niger^ Coop. 

V. Solo not mottled. . A, JBemphiU^^^. G. B. 

(Also of this genus : vi. A, Andernmi^ W. 0. B. ; vii. A, Hwojptf 
Weth., spp* dubO 


litttcr on I shall have to publish some rather copious notes 
on the American species ; meanwhile it will be usdul to 
iH>te : — 
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"Hphynaon Awf/wVe.— I do not feel certain that the cha- 
‘♦^r of the jaw is really specific; it may be art 
but this cannot be settled until we have a 
«^pccimenB to examine. I have placed the 
^en in the British Museum. 

— The difference between the sole Of 
xijlcum observed may be partly due to 
contraction. Possibly flaming is a variety 
/n. 

ri AndersonLGooip.j has priority over P. Hemp- 
B. & B., and 1 cannot detect any specific differ- 
cnce between them. jP* Andersoni^ W. Q. B.j 
belongs to Fascialif and is P. fasciatumy Ckll. 

\4) Pftenacarion is very near to Prophymon ; indeed it is 
most difficult to separate P. Jblwlatum and P/\ Ilemp^ 
hitU specifically, i have not seen any good material 
of Phen, Hemphillfy W. G. B.* but it appears to be a 
distinct species. If Phenaoarion is not kept as a 
^enus and Proph, UemphtUi is regarded as distinct 
trom Ander$(miy then P. {Phen,) UemphillivfiW require 
a new name. 

(6) Anadenulus C/OcArarsW.— I at first referred this species, of 
which 1 saw the types, to Anadmtm ; but it is really 
distinct enough to oq separated irom it, besides being 
American, while the true Anadeni are Asiatic. The 
genital orifice in true Anadenua is quite a long way 
from the right eye-pedunclc, as in Arioliniax. 

(6) Ariolima^e columbianua and oaKfornicua are hardly to be 

se{>arated as species ; califarnicua is more keeled and 
has a narrower sole. A. llecoxiy a third species from 
the United States, has never been described, and 
cannot be recognised. Mr. Binney informs me it is 
a large species. 

(7) At. Anderaoni^ W. G. B., tS a doubtful spectes^ probably 

a variety of A. nigar^ The foliated appearance ** is 
not specific, as it occurs also in A. nigetJ 

ArioUmax coatarmnaiSy subsp. nov. 

A. ealifornicuBy subsp. — Length 68 millim. (in alcohol)^ 

mantle 27 millim. long, respiratory orifict) 19 millim. from 

20 ^ 
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anterior bonier ; aole 1 7 tnillim* broad. Colour dart 
ceous. Back well keeled for about 18 millina., 
to be floxuoae. General form of cnliformcu* 
tersely wrinkled-sulcate, especially lateral 
californicusy about 17 rows on each side 
from dorsum to sole. Mantle rather 
Caudal pit distinct. Jaw dark, ribbed. ‘ 

The alcohol in wliich they have been ity 
Ilab. Costa IliCa (J/r. Jawaon). Foursp 
Museum. 


Anadanus Jerdoni^ G.-Aust. 

Godwin- Aufltoti’s type of this extraordinary slug, i* 
(>ashmcre (coll. Jerdon), is in the British Museum ; I maa 
the following notes supplementary to the original descrip- 
tion: — Jaw dark, not greatly curved, with about twelve 
strong ribs. Boay with transverse deep sulci, stronger than 
the longitudinal ones. Mantle broadly ovate. Colour entirely 
greyish ochicous. llcspiratory orifice 28 millim. from ante- 
rior border of mantle. Mantle 38 millim, long. Slug about 
90 millim. long. Rxtenial genital orifice beneath anterior 
right border of mantle, 9 millim. from base of right eye- 
peduncle and 5 millim. from edge of sole. Solo with median 
and lateral areas not strongly cliffercntiatod. This S|)ocies 
departs considerably from the ordinary type of Anadenus^ 


Anadenxia altivagua^ Theob. 

Two specimens from Simla {Thaohald) in British Museum, 
from which I made the following notes : — 

Length 47 millim. Mantle oval, 22 millim. long, uni- 
colorous, graimlose j respiratory orifice J4 millim* from ante- 
rior border. Sole veiy broad, lat. 18 millim. ; median aroUf 
lat. 6^ millim., thus nearly the same width as either laterf^i 
area. Sole finely transversely wrinkled. Reticulations on 
body numerous and small, more longitudinal than transverse 
— f. a. oblique lines run from dorsum downwards and back^ 
Ivards, and these arc connected by numerous longit»»dinal 
lines and reticulations between them. The oblique lines are 
about eight or ten on each side. Colour dull ochre, spotless ; 
neck grey above. 

Another specimen in British Museum, from Sikkim (coll. 
Sehlagintweit), is evidently also altimgusy but is 74 millini. 
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''>le lat. 2i)} millim. ; median area, lat. 10| milHm., 
than either lateral area ; lateral areas grannlose, 

•d(HU8 modestusf Theob. 

’lUivagus in the British filoseum is the 
I to by Godwin* Austen (Land and 
, 1882, p. 54). it has tiie oblique 
iteristic ot Section Altimgif and also 
IS 19^ millim. lon^; ; mantle 8 millim. 
^ce slightly posterior, i. e. 5 millim. from 
.5olc, lat. millim.. median aone broader 
tl. Colour dull greyish oclireous, with lateral 
iig on mantle (representing brokon>up lateral 
black lateral bands, irregular in outline, on body, 
ciy possibly the young of A. alt {vagus, but it is also 
.itly Theobald's mocUstus. Heyncmann described a 
lar form as the young of Sehlaginiweiti. If the young 
or altivttffus is striped, no doubt the young of a H[>eciu8 so 
closely allied as ochlcginiuKtti would be similar, and the 
immature slugs might bie very hard to distinguish s^cihcallyt 
There can be no doubt, supposing these 8tri|>ed slugs are 
juveniles, that Theobald’s mwestus is the young of alttvagu^ 
or So/ilagintumti. 

Anadenus Sohlqgintweiti, Ueyn, 

Colour grey^ slightly olivaceous, becoming white beneath 
mantle posteriorly. Neck and bead dark above. Sole 
narrower than in alHw^us, median area approximately of 
equal width to either lateral area. Mantle 24 millim. iongi 
respiratory orifice slightly anterior to middle. Back wiui 
flatter than in auivagus, but pattern of reticulation the 
same. These notes are from a sp^inien in the British 
Museum maiked *'Coii. Schlagintweit, Simla to Sulsanpor 
I^Sultanpur, in G.-A. MolL lnd.J, Himalaya," and, apparently 
m ]>r. Ueynemann’s writing, **Amdmus IxklagiuiweitV' 

Another specimen in the British Museum from Kulu, 
Himalaya {Skhkgintumt), is also Soklaginiioeiti, but has tile 
solo more wrinklw and the median area narrower ; colour also 
darker) but the white below mantle conspicuous. 

A. achkigintmiH is exceedingly closely allied to altimgus, 
but it may be a good species. It is easily distiuguished by 
its different coloration. 
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II. Thjs Tandomu Suction op Axaj 

The keeled ftluge, referred by modem au*' 

Amalia, Moqnin^Tandon, were divide' 

Pollonera in 1882 into groups — Pika’ 
gagates, and Tandonia, the group of / 
ginata. A third group, having an in 
Bonrg. Subamnlia, Poll., 
section is credited by Pollonera wi> 
several of them are very closeljr allie« 
indeed, than other races almost univeraallj 
Probably the number of species will be grea 
it becomes possible to compare living exara(. 
fresh specimens of alt of them. 

I give here a list of the recorded forms, with no 

Amaiia marginata (Drap.). 

Known by its small spots and banded mantle. There is . 
specimen in the British Museum from Waldeck, received 
from Dr. Heyneraann, from which 1 made the following 
notes : — 

25 millim. long (in alcohol), narrower than carinaia, and 
hardly arched. Sole ochrey ; median area hardly twice as 
broad as one lateral area. Keel straight, ochreous Body 
ochreous at sides, bluish grey dorsally, with a peppering of 
dark OTcy points all over (except under mantle and on sole). 
Mantle with lateral dark bands fading away anteriorly. 

This is quite a distinct species and quite different from the 
English slug, oarinata, l^each, usually called mto'ginata. I 
have never seen an English example of true marginata, nor 
can I find any evidence of its occurrence in the British 
Islands by searching the literature. The figure and descrip- 
tion by kimmer (Land and Freshwater Shells of British 
Islands, 1880) belong to the true marginata, but they are 
copied apparently from the French, and have actually no 
reKrence to an English slug. Ueyneroann (Die nackt. 
Xiandpulm. des Erdbodens, 1885) gives A. marginata as 
British, but he was probably misled by British authon. 
Koebuck (* Science Gossip,* 1884, p. 78) records var. rmtiaa 
from Gloucestershire ; but it is probaUe — ^1 think praducal^ 
certain — that he liad not the true ruHica, Mill., as understood 
in France *, but a variety of A. carinata. 

* Kreglinger, IWO, gives ru»NrvH, Mill., as a synonym of L. 
am) margmtUm, Mull. 
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A* mrnchus^ Hab,. is a form of m<^%nnk$f and var. ru-fula^ 
Moq.^and« (Moll, de France^ pi» ii. fig, 4), also belongs 
here, 

A* ruutkuB, MiU.| 1848, appears to be another form of 
the same species as given by Moquin, L. oarinattm of 
Daniel, Heidelberg list (Quart Journ. Conch, vol. i. p. 113), 
may bo true margtnaia^ and not Leach’s species. Van mon^ 
gtamnBut^ Paul., from Calabria (near Mongiana), is probably 
referable also to marginata. 

Amalia margtnaia^ fonn pyrrichtH (Mabille). 

Amalia marginataj form rufula (Moq.). 

Amalia marginata, form rustioa (Mill.). 

Amalia marginata^ var.? mongianensiH^ Paulucci, 1879. 

ilmafta limleauxi^ Clessin, 1887. 

Amalia Reuleauxiy form punctata^ Cless. 

1 have not seen a sufficient description of Reuleauxtj but 
it seems allied to marginata. 


Amalia mrinaUi (Leach). 


1820. lAmax 
1823. lAtnat 
1840. Limar 
8bell8 Brit. 
1844. Limar 
Conch. Gt, 
1803. JUmwe 

%.18. 
1876. Limaie 
&r. m. 


forinaiiM, I^eaoh, Moll, of Q. H. pi. viii. fig. 

Sowtrbj/i, F6r. pi. viii. 1). 

mirinatut, J, E. Gray, Man. of Land and Preshwafa'J’ 
. Is., by W. Tnrtonj new ed. pp. 116, 116, fig. 
carinatm, Brown, in text (-S>wmiWi on plate), HI. Bee 
Brit, and Irel. pi. Iviii. fig. 6, nl. lix. %. 14. 

Soweriyi, Ji. Krove, Land and Fteshwator Moll, Brit. Is, 

Soweriii, B. Tate, Land and Freshwater Moll. Qt, Brit, 

Sowtrbii, 8. P. Woodward, Man. of the Mollnsoa, 8rd ed. 


1882. Milax Sowerb^i, Locatd, Oat. Gen. des Moll. tIv. PVance. 

1883. Atnalia margimta, Roebuck, Juum. of Conch. ApiB, p. 40, 


The ftbove (ex^pting the second and the last two) are 
references to British figures itf this species, all representing 
Iieach’s species, and not Draparnand’s marginata. The slug 
has l)een elsewhere described ^ several anthors, bnfc the 
bibliomphy here given will suffice for present requirements. 
The ohler antfaoni cornet^ referred it to eofmoto, bat the 
reference to marginata^ ” Mttller ” or “ Drap.,*' has b^ 
vniversal in England of late years, and needs correcting, 
Limax margimtuSf Muller, is not even an AmaUa. 



^ Mr. IX A. Ooefcereirti on 

Lendl’s tyjm. marked oartnaim^ hy R. 

Jpatharo/^ is still m the British Museum*; it is a rather large 
pale specimcti. 

A. carimta is easily known from maryinata by its dark 
sulcus on the mantle and the usually dark^reticuiated body« 
There is in the British Moseuni a specimen of A. carinata 
I’rom Ecuador, collected by Mr. Buckley ; doubtless it is an 
introduced sjHscics in that country. It is rather remarkable 
that the species has not yet t!oen introduced into North 
America. 


Amalia carinatay form Soioerhyi (Fer.). 

Fmussac’s Sowerbyi is simply a form of carinatUy bright- 
coloured and with strong marlkings. 

Amalia carinaUiy form hicohr ((JklL). 

Amalia mm'ghmta^ Tar. UcoUtTy Ckll. 8ci. Aug. 1887, p 187. 

Sides black, keel and sole orange. 

Ealing, Middlesex. 


Amalia rarimtay form fuscocarinatif (CklL). 

Amalia mnrqinata^ var. fuBcocarinata, Ckll. Kat World, Hept, J88<l, 
p. 17t). 

Keel coloured like tlic rest of the body. 

Bedford Bark, Middlesex. 

Amalia carinatay form rustiea (Roob.). 

A malm marf/mata, var. rmtioa^ lloob. Sci. Coes. 1H84, p. 78 , Joum. ol 
. Couch. Oct. 1885, p. 3(15. 

(Jolour grey, without any admixture of brown or yellow. 

T.^his is apparently not ruaticay Mill. 

* The British Mueeum also posBessefi Bpeciniens of Amalia caritutUt 
from the following localities in I&giand: — Comm. Docks, l^roudou, B.E. 
(«/. B, IJtmitl) ; ». Shields (R. Hmtmt) ; near London (/. B. Hartinif) : 
liedford Park, Chiswick (7’, I>. A. (hikereU) ; and a low others without 
locality precisely given. One Mg spocimon of A, oarinata is marked 
carinatua and var. pallida (J« K. Daniel).’* 1 cannot ascertain that any 
var. pallida of the species has been described. The specimen Aom 
Ecuador, presently to to mentioned, was collec'bMl by Mr. Buckley, pui^ 
cliAHod of E. Gerrard. It is 30 millim. long, mantle millim. long, 
sole pnlc ochruy, nudiau area twice as broad as either lateral area. It 
diQhrH iu nothing fi urn those found near London. Among the Ihglford 
Park lot IB a Hpecuuon of fo^m iiiprem*pm. 
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Amalia carinat<z, farm nifffescena (Boeb.). 

Amalia fnarainata^ var. nigresc^^B. Roobw’k. MS., OklL, Nat. World, 
Sept. 1880, p. 179. 

Dark grey or nearly black, without an internal shell, 

Middlesex and J^un^ey. 

This is an extreme dark form, and, curiously enough, 
tlioiigh several ancciniens have been carefully dissected by 
tuo or three conciiologists, no shell has bi»en found prosont. 
Limaar Ehrenbergi^ Bonrg., a form of L. JUtvua^ is similarly 
said to have no shell. 


Amalia Julva (Paulucci). 

Amalia mnnata^ Loacli, rtul>si)eci<'«. 

lamax ctmnatuSf 1820. 

Milai ifwinaiuBf liticanl, Cut (ton Moll Frumi*, 1882. 

The southern form of carinata^ known as carinata^ Risso, 
has been considered a distinct species from that of Leach by 
Locard and others ; hut it appears to be only a subspecies at 
best. Risso’s name is later than Leach’s, so it cannot bo 
used according to the law of priority. A. argiUaceuH^ Gass., 
1856, has been quoted under carinata^ Risso, but it is really 
a synonym of caarinata^ Leach. 

A, marytnaia^ var. fulm^ Paulucci, 1879, belongs to the 
southern slug, being the young or a slight variety, and 1 have 
adopted this as the earliest available name tor the subspecies. 

Amalia fuhay form typus (Less, & Pull.). 

Amalia jalva, form pallidiasima (Less. & Poll.), 

Amalia julva^ form imolita (Less. & Poll.). 

Amalia fulva^ var. oretea (Less. & Poll.). 

Amalia jfulva^ var. caaertana (Less. & Poll.). 

For thesis varieties see Lesaona and Pollonera’s oxcoUont 
monograph of the Italian slugs, 

Amalia Eichwaldii (Kal.). 

Afiuika carinataf Leach, subspecies. 

KfynickiUuB MiokwaldUy Kolenicsenko, Hull. Hue. Imp. Nat. Mosc. 

IBbl, tab. vL %. 1 «, ft, 

The figure represents a small jialc brown slug with a con* 
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picaons yellow keel. No sulcus visible on mantle. Body 
lark-retioulatc. 


Amalia Pacomei (Florence). 

Aflifkr Paoomei, Flowncn, Bull. Soc* Mai, Franco, 1880 , p. 
A doubtful species; perhaps a form of A.fulva. 


Amalia Heanet^ Bttg. 

Amalut carimta^ Loacli, subspecies. 

A small slug from Corfu, having the markings on the 
mantle cu-like. This cki-like marking is not a specific cha- 
racter, as it is more or less visible on oarimfa^ mar^fnataf 
orefea^ haripus^ and pallidula. 


Amalia pallidula^ subsp. nov* 

Amalia carmtia^ Leach, subspecies. 

Length (in alcohol] 17 millim, ; mantle, length 6^ millim. ; 
sole broadish, diam. 3 millim. Colour entirely pale ochrev, 
or back and mantle more brownish, mantle-sulcus sliglitiv 
brown. Head pale ochroy, tentacles greyish. Mantle broad, 
squarish-blunt before and behind. Body narrowish, very 
strongly and highly keeled. Heticulations by strong grooves, 
forming flattened elongate-squarish rugm, iuterstitiauy smooth 
and shiny. Sole with the median area not twice as broad as 
either lateral area, pale ochrey, unicolorous. Respiratory 
orifice well posterior. Grooved atrim in median area of sole 
as numerous as in lateral areas. Keel not flexuose. Tail 
flattened laterally, not at all attenuate. A delicate subtrans^ 
parent species. 

Described from two specimens in the British Museum, 
presented by Dr. J, E. Gray. 

Habitat unknown, but probably South European. 

Allied to A. gracilis^ A. Kobeltiy and A. Heasety and 
jierhaps only to be regarded as a variety of one of them. 

Amalia Kobehi^ Hesse. 

Amalia carimtaf Lcacb, aubepecies. 

A unicolorous yellow species from Greece. 
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Amalia gradUfty Leydifi', 1876. 

Smaller than earinafa, and mantle without black eulcus- 
marking. A. cilnnienKts, Kim., is a synonym. 

Amalia graciliny form Iwlapeslenm (Hanay, 1881) . 

Ha^ay’s figure represents an elongate slug, nearly uni- 
colornus palish sepia, tail quite tapering, head and tentacles 
blackish or grey. 


Amalia haripm (Bourg.). 

MUtui harijm, Hourg. Midi. Nouv. i.it. ou peu connus, l8Ci{-lH(W, 
pi. xxxii. 7 10. 

//oA. Syria. 

Bourgmgnat’s figure represents a small pale bluish Amalia, 
keel pale, head and tentacles pale violaceous ; mantle with 
the sulcus and a posterior median short line or band black. 

Amalia eristaia (Kal.). 

Krynifhittm crutatiu, K«l. Bull, !3oc. Imp. Nat. Mosc. 1851, tab. v. 
%i. 1 a, b. 

Kaleniczciiko figures a pale reddish-ochro slug ; head and 
neck blackish ; no sulcus visible on mantle. Tryon’s “ cris- 
tata^ Kal.,” seems more like Eichwnldii, 

Kaleniczenko gives Limax megaspidim, Blainv., as iden- 
tical with crutatus ; but megatpidiits, as attested by the 
original of Fdrussac’s fig. 4, pi. vi., in the British Museum, 
is a young albino Limax maximua. 

Amalia tgrrena, Less. & Pull. 

Amalia etruaca, Issel. 

Two Italian snccies, fully described in Lcssuna and Follo- 
nera’s monograpn. 

To sum up, 1 give here u table showing the relationsliiiw 
of the various forms as nearly as I can mtdte tliem out. 
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Fairfax Ifuad, I^ulford Park, CliiHwick, W., 
Ainfust 21, J«00. 



On the SelaitM 0 iip qf the Sodentidfid the Marmpialia. 2B9 


XXXIII . — On the RelationMp of the Rodentia to the 
Marsupialia. By Dr. A. I^leisoumann ♦. 

The group of the Eodeiits includes a great number of multi- 
farious forms ; generally small and active animals, they arc 
able to adapt themselves to the most different conditions of 
existence over wide limits, and in consequence of the flexi- 
bility of their requirements they n(*ople the surface of our 
plauct in astonishing quantity, Tlieir palseontological range 
extends back to the cormnencenient of the Tertiary period, 
li is remarkable that even then there were forms living in 
great numbeis which have maintained their full power of 
existence with but trifling changes to the present dajr. In 
the strata which iurniah us with the knowledge of those 
times, however, i-eniains of gigantic Rodents arc preserved 
whicli flourished side by side with smaller allied fonns, but 
owing to unfavourable conditions soon disappeared again. 
Now we have along with families of almost universal distri- 
bution others whoso dwelling-jdaces arc limited to particular 
regions, and the last giant among the Rodents, the Capy- 
bora, leads a solitary existence in the marshy plains of the 
Soutn-Amerlcan rivers. 

It might be thought that a group of animals with a history 
extending so far back in time ana showing such remarkable 
conditions of geographical distribution and so elegant a bodily 
atructure uouTd have induced many naturalists to come for- 
ward as its historiographers. But ivoxn the study of the lite- 
rature this exiiectation appears to be a deceptive one. 

It is true that we can cite abundance of works ujKin the 
systematic arrangement of this class and the relationship of 
tne different species and families founded upon the structure 
of the teeth. If we leave out of the account the special 
researches which have leenmadc upon the typical oxiieri- 
tnent-atiimals of our laboratories, the guinea-pig and the 
rabbit, anatomical investigations upon the constitution of the 
different systems of organs have been, since the time of 
Jpallos, very rarely extended to the whole group. And if the 
knowledge of the soft parts must be cbaractorieed as quite 
unsatisfactory, the want of works on the phylogenetic history 
of these animals is still more to be regretted. 

Leaving out of consideration the various attempts to refer 
thp Rodents to a certain place in the system, we have here to 


* Translaidd fW)in the < SitflumrsberichtH der khidgl. Preossiflchsn 
Akademlo WlmeiMebafteii su Berlin/ March ilO, pp. 299-905. 
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cite only a work of M. Schlosser’a ^ On the Rodents of the 
European Tertiary, with Conaiderations upon the Organiaa- 
tion and Developmental History of the Rodents in general ** 
(' Palteontographica/ Bd. xxxi.)* Schloaser is the first and 
only naturalist who, from the standpoint of the modern 
theory of evolution, has submitted the palseoutological remains 
of the animals in question to a remarkably thoroughgoing 
treatment, and then made an attempt at a pliylogcnetic 
arrangement under close consideration of the skeletal and 
dental structure of the recent forms. Deductions from very 
numerous facts led him to the hypothesis that the Rodontia 
ni-e directly related to the Marsupials. From my own inves- 
tigations I regard this conception as quite irrefutable ; but 
unfortunately Schlosser was led, half a year after the publi- 
cation of his exemplary work, to recall his fine demonstrations 
and even to characterize them as untenable. 

Since that time the question has rested completely, for, 
owing to the little sympathy that many zoologists have with 
paleontological results, Schlosser’s work appears to have 
Decome known only to a few. 

By some investigations in developmental histojy I was 
led several years ago to give more attention to the auestion 
of the genealogical relationships existing between the aiflPerent 
classes of Mammalia, and 1 now venture to put forward a 
brief report upon the results at which I have amved with 
respect to the Kodentia. 

As the relationship of the Mammalia is determined cus** 
tomarily by the nature and number of the teeth, I will com- 
mence my statement with the dentition of the Rodents. The 
remarkable parallel in dentition between Marsupialia and 
Rodentia has already been repeatedly dwelt upon without any 
careful inquiry whether we have here a mere analogy or an 
actual homology indicative of direct relationship. The course 
of conversion, according to my observations, which agree 
well with previous statements, may be traced from the 
kangaroo<*like Marsupials to the true Rodents, the analogous 
lateral branches of Phalangi^ta aud Phmoolomye furnishing 
opportune evidence of the former intermediate forms. Tim 
dentition of Pkdlangiata shows in the upper jaw two 

canines and six incisors^ or which the middle ones are the 
largest, the lateral the smallest. In the lower jaw there are 
two large chisel-shaped incisors, the alveoli of which extend 
as far as to the first molar. Behind the two large incisors 
there ore four smaller ones j there ai’e therefore six incisors 
in tlie lower jaw, diminishing in size posteriorly, so that the 
third pair appears only in the form of Very diminutive points 
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whicb fill OQt eArl^ in life, but tbe set^nd pair k long 
retained. In Uyjmprymtiua two inciaors in the lower jaw 
work against six in the upper, and of the latter the first pair 
have grown considerably stronger, while the second and third 
pairs are of inferior size. In Fhalangitta the six inciaors 
stand in an elegant horseshoe-like curve on the margin of the 
broad preinaxifUe: bat in Hyptiprymnw the snout has 
become narrower, the premaxillse being laterally compressed. 
Then the four smaller incisors curve more towards the middle, 
in order to function, as opposed to the upuer teeth, in tearing 
off plants. A large series of skulls of aypaiprymnua shows 
ill what different ways this purpose can be attained. But the 
four teeth are too weak to be retained with advantage in 
adaptive groups ; hence they undergo the same fate as tlie 
corresponding teeth in the lower jaw of Phalangiata. In this 
way it seems to me that the typical dentition of the Rodents 
with its two pairs of incisors has been produced. The trans- 
formation ot the enamelled and root-bearing incisor into the 
persistently growing gaaw'ing-tuoth furnished with an 
enamel plate on one side only may also be easily traced in 
the stem of the Marsupialia. In the ^oup of the Lago- 
morpha the dentition shows conditions which accord well with 
my BjHiculatioiis. In the upper jaw, behind the gnawing- 
teeth, the second pair of small incisors is quite pressed towards 
the median plane ; they are also changw and have acquired 
the power of persistent growth. The gnawing-teeth them- 
selves, in both the upper and the lower jaw, also have very 
short alveoli and a slight curvature. 

Kotwitlistanding the undoubtedly important part which 
the dentition plays in rapid systematic dii^osis 1 do uot 
think tliat the notion of a direct blood-relationsliip can be 
founded with sufiicient certainty upon the similarity of the 
dentition alone. Therefo.e 1 will adduce further proofs. 

Tlie horizontally inward projection of the angle in the 
lower jaw of the Marsupials is well known as a very con- 
venient and striking character. If the Rodents be phylo- 
genetically related to the Marsupials this structure must also 
be still recognizable ; and iii tact the comparison of many 
skulls has shown me that the often'described bonding of the 
posterior angle of the mandible in Rodents, which occurs in 
tariaUo degrees in different sections of the order, is derivable 
in a direct series from what is found in the Marsupieli. X 
effirin most decidedly that Rodentia and Marsupialia manifeet 
their relatiouskip fay the homologous behaviour of the angle 
of the mandible. In Muridse, ^nuridte, and Myoxidss tSb i 
peculiarity is particularly clearly marked, idthough it has 
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been somewhat changed by the secondary influence of the 
musculature tlicre inserted ; it docs not prevail, however, 
throughout the whole group, and is alw^s absent in the 
Ily8tiichida3, Subungulata, OctodontidsB, Lagostomidro, and 
Leporidje. 

This modification, however, may be referred bacsk to con- 
ditions within the Marsupial series, for among them many 
forms have lost a distinct mandibular angle, such as, for 
example, Pha^colarctoa, Then the lower jaw, if looked at 
from the side, appears as a band dilated posteriorly into a 
triangular plate. Nevertheless the contour of the margin and 
the pits and bony ridges occurring on the outer surface of the 
end of tlic jaw betray the previous history of the part by very 
intelligible tokens. Even in true Marsupials we find evidence 
of the endeavour to bring the rnHudibnlar angle from the 
inwardly directed horizontal position into a more vertical ont' 
and into the same plane as the ascending branch. In liodents 
all desirable steps of the retroversion have been retained, in 
the end giving origin to the great increase of the surface of 
the posterior extremity of the riiaiidtble. 

Side by side with this we recognize a reduction of the coro- 
nold process ; very strongly dtsvelojied in the Marsupials, it 
is retained in all the liodents whicli possess an inwardly pro- 
jecting mandibular angle, but it bticomes small until it nearly 
disappears in Rodents with a broad mandibular plate. 

As I conceivii tlic origin of die dentition of the Rtxlontia to 
have passed through stages such as the living survivors of 
the leaping and climbing Marsupials still display in model, 
the dentition of their ancestora must have gradually lost the 
omnivorous character and become herbivorous; consequently 
the direction of movement of the lower jaw must also at the 
same time have become modified. 

In point of fact this transformation may be still recognized 
from the position and lorm of the condylm fflenoidalia in the 
lower jaw, w hich passes from the transverse direction general 
in the omnivorous Marsupials into a position parallel to tlic 
sagittal plane ; and, in accordance with this, the cavittvt gle^ 
noidalia on the squamosc part of the temporal, which in the 
Marsupials attains no great extension, becomes gradually 
longer so as to pass on to the jugal arch and become adong 
groove-like excavation. 

The occurrence of the change of food may be further in» 
ferred from the constitution ox the digestive organs in the 
Rodentia. 1 indicate now only the form and structure of the 
stomach. Whilst in most Hodeuts this possesses a pretty 
simple structure and form, it becomes more highly coaipit«i 
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oated in the Moriform animals. Even in the common domes- 
tic mouse the division of the stomach into two halves, of 
which that on ,the left has homy epithelium and that on the 
right glandular mucous membrane, is very striking. In the 
Hamster these divisions of the stomach are visible externally, 
and in the field-mice with persistently growing molars, 
which are the most specialized, wc also find the greatest com- 
plication in the structure of the stomach, as, indeed, has 
already been fully described by Eetzius. 

The Marsupials possess a true cloaca, and their lineal rela- 
tions, the llodents, agree with them pretty directly in this 
respect. For the former possession ot such an arrangement 
is always manifested by the fact that the external orifices of 
the urogenital apnaratus and the anus are placed close 
together, so that tney nearly touch and are surrounded by 
common sphincters. In a mature embryo of the beaver I 
found them close together in a common ns^ed and somewhat 
sunken area. 

In Marsupials the two cornua of the uterus open by sepa- 
rate apertures into the vagina ; in the Rodents the same con- 
dition prevails, and its homological significance is not 
destroyed by a short fusion of the two cornua in some few 
Rodents. 

The greatest number of teats is attained in the M arsupialia, 
Bodentia, and Insectivora. Taking into consideration the 
circumstance that tlio occurrence of rudimentary teats in other 
divisions of the Mammalia indicates reduction from a previous 
more abundant endowment, the numerous teats of the Rodents 
should indicate the primitive organization of those animals. 
Moreover, Oegenbaur has shown that the milk-elands of the 
Bodentia are in perfect homology with those of Marsupials. 

The structure of the larynx is directly connected with that 
of the Marsupials, as already indicated by Mayer in 1629 ; 
and Bw Owen has long since stated that the brain of the 
Bodentia agrees with that of the Marsupialia in essentia 
points. Kot only the external form, but the internal struc- 
tuve is homologous iu both. In common also there are tlie 
poverty of convolutions, the want of a well-developed corpus 
caUcsui^f the strong development of the vermiform body in 
the eerebeUuxn, and the free position of the oerpera queuM^ 
gmim. 

On the spinal cord the spinal nerves are arranged as in 
Marsujpials; th6lumbarregiotiespeoially,acoordingtoJhering^e 
inVestigationSi presents the greatest similarity. 

But what {mrticolarly confiirms me in adhering to the 
anertion that the Rodents are related to the Marsupials in a 
Am. 4s Mag. N. Mici. 0« Vol. ti 21 
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direct line oonaists in the nnmerone and striking similarities 
which occur in the two groups during etnbijonic develop* 
ment. If the yelk-sac of the opossum dunng its uterine 
existence is of considerable extent, and at the moment of 
birth considerably exceeds the allantois in size, so also in the 
Sodentia, e. g. rabbits and squirrels, the yelk-sac continues 
comparatively large during the whole period of pregnancy 
and the allantois small. In both groups the same coarse 
of development may be recognized, except that by the fusion 
of the allantochorion with the uterine mucous membrane, 
that is to say by the formation of a discoidal placenta, the 
function of the allantois is greatly increased. But tlie original 
conditions of the phylogenetic history may bo inferred from 
the volume of the yelk-sac equalling that of the allantois for 
a long time. 

A disciform vascular area with acordifugal sinus terminaHe 
upon the yolk-sac appears in perfectly homologous develop- 
ment in Marsupials, rabbits, and squirrels. The long petsis* 
tence of an ccto-entodermal proamnion, which in the opossum 
is retained until birth, is likewise demonstrable in the above- 
mentioned Kodents. The inversion of the germinal layers in 
the Muridffi and Subungulata is to be regarded as a modidca- 
tion of a certainly very simple ancestral uterine development. 

When considered from the phylogenetic standpoint all the 
organs of the Kodentia show themselves to bo directly deriv- 
able from the type of the Marsnpialia, and without any logi^' 
difficulty wo may recognize step by step in the existing fonns 
the stages which render the transiormation of long-inherited 
arrangements intelligible. This fact has not struck me alone ; 
it has forced itself directly upon every naturalist who has 
studied the different organs of the Bodents from the point of 
view of comparative anatomy, and I can only lay claint to 
the merit of having tested the correctness of various scat- 
tered statements and combined them into a simple theory. 

In the present report 1 have only expressed my views as 
to the phylogeny of the Eodentia without referring to other 
Mammalia. But I would not thereby convey the impression 
that I have occupied myself with that group alone; on the 
contrary, I have also taken other divisions into the range of 
my investigations, and have been led, with regard to the 
Insectivora and Bats, to the conolnsion that l^tweon * Vto 
two groups and the Morsupialta with Oamivoroid dentition 
there exists a very intimate relationship, which be cour 
firnipd both anatomically and embryologically. Upon thie 
subject, as upon the phylogeny of the Carnivora, I 
veuture hereafter to report to the Academy. 
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§ 1. Sketch of the Hydrography and Zoology of the 
Dr^ging Stationa. 

The bathybial fishes which the ' Investigator ’ has to record 
from the Arabian Sea number nineteen specimens, of fifteen 
species, tiiirteen genera, and six families, all of which were 
obtained in two hauls of the trawl at the following stationa 


Station 104. — 11 a.m. to 4 r.M., drd May, 1890. 

Lat. 11° 12f 47" N., long. 74° 2& 80" E.. off the EUc^i 
Bunk, in the Laccadive «a. Depth 1000 fathoms. Tern* 
pwature at the surface 83° Fahr., at the bottom d8°'6 Fahr. 
Attorn olive mud, with 2*15 per cent, of shells of Foramini- 
fei^ chiefly Olobigerina and Pulvintdina. 

I^ides nine species of fishes, the trawl ooutained numerous 
imecimens of Sponges (including Hyalonema and FoRopogonljf 
Aknronids, Actiniils, lVbinoliaCk>rals(Car;yopAtf21ta), £otu> 


(including Bhormoaoma), Asteroids, Holothuroi^ 
(ineludiog Dama)^ and Crustaceans (chiefly Penseids). 


SUdion 105.’~-7 ▲.M. to 12 noon, 6th May, 1890. 

Lat. 15° 02' N., long. 72° 34' E., about 75 miles west of 
the Qoa coast, liaccaalve Sea. Depth 740 fathoms. Tem- 
mrittare at the sorfooe 88° Fahr., at the bottom 44° Fahr. 
Bottom oor^*raud, with 12 per cent, of Foraminifera shells. 

Besides six species of fisnes, the haul brought to light a 
very large number of Cruataceans (Isop^s, Fenauds^ Falts- 
monids^ Crangonids. Homarids, Fagurids, Qalatheids ac^ 
Hemohds) ; Actinias. Turbinolid Corals ; Astiopeotinids, 
Ophiurids, Echiuoids (including Aaihanoaoma), Holothuroi^ : 

21 * 
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and Gastropod and Lamellibranoh Moliaaks; bMutMiome 
curious green-coloured jFkous-like otra (?) ^hcrcnt td ^ Wt. 

By the Lticcadive Sea is meant the b^n which intemnca 
between the west coast of India and the parallel series of 
ridges whose peaks form the bases of tlto shoals and aMUs of 
the liaecadive Archipelago. 

It is a long nanow basin, open to the south and closing in 
gradually to the north, its boundary here being the Angrias 
Bank, in lat. 16° 31/ In. It slopes steeply from east to west, 
its greatest depths, which arc not muen over 1 100 fathoms, 
being close to the tiHccadive Islands, which individually rise 
abruptly froni the tottom. The nature of the bottom on the 
Indian side is, as would be expected, determined by detritus 
from the land ; but ou the Laccadive side the bottom consists 
almost entirely of coral-mud, with a variable proportion — from 
2 to 12 per cent, — of Furaminifera shells. 

$ 2. Notes on the Fishes^ mih Descriptions of new Spedes. 

The bathvbial fishes collected in the Laccadive Sea arc 
remarkable mr their large size. 

At twenty stations in the Bay of Bengal and neighbonring 
waters the ' Investigator * has taken deep-sea fishes ; and on 
contrasting them with these from the Laccadive Bea, the 
superior bulk of the latter is strikingly manifest. Among 
the Alacrurif comparing mature females, the two specimen^ 
from the Laccadive Sea measure respectively 22 and 19^ 
inches, and weigh respectively 1*5 and *65 lb. ; while the 
two largest specimens from the Bay of Bengal measure 
respectively 14^ and 11 inches, and weigh respectively *25 
ana *15 In. The Ophidiids from the Laccadive Sea arc 
also larger and heavier. Again, the longest deep-sea Pl^- 
sostome taken in the Bay of Bengal measures but 16 inches, 
against the 21 inches of the longest Physostome from the 
Laccadive Sea; while the average length of the Bay of 
Bengal specimens of this suborder is nn^ 8 inches, against 
an average length of nearly 14 inches of the Laccadive Sea 
specimens. 

The occurrence in the deep waters of the Arabian Sea of 
forms hitherto known from the depths on the one hand of the 
Mid>Atlantic, and on the other^ hand of the North Pacific^ is 
a further illustration of the wideness of distribution of true 
batbybial fishes. 

The following is the list of the fishes 
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Hokomitopus, gea. nov* 

Agrees with BirmAo, Bikr., as diagnosed by Dr. Gflntber 
in the ‘Catalogne of Fishes,* vol. iv. p. 873, except that the 
pseudobrutchie are rudimentaiy. 

1. Monomitopu$ nigripinne. 

Sirembo ntgriptmit, Alcock, Ann. Sc Mag. Nat. Hist, Nov. 1889, 
p. 884. 

I described this species from a single, rather mutilated 
specimen from the Andaman Sea ; but with a well-preserved 
and laiger specimen from the Arabian Sea (Station 105) I 
find that the psendobiancbiiD, instead of being ** thick and 
fleshy,” as originally stated, really consist of two small 

I nnnules only, on each side, parts ot the opercular muscles 
laving been mistaken fur thickened psendobranchitn in the 
first specimen. The complete radial formula is 

B. 8. D. 95-100. A. 85-88. C. 8. P. 28. V. 1. 

Kbobythites, Goode & Bean. 

2. Neobgthitea pterotus. 

Xeobulhttf* {iterotM, Alcock, Ann. Sc Mag. Nat. Hist, tfopt 1800, 

p. 210 

A large female specimen, 11 ^ inches long^ flrom Station 
t04, from which 1 am able to make the following corrections 
in the original description : — Bight branchiostogals ; snout 
obtusely pointed ; basal third of anal fin scaly. 

Pauadicbolene, Alcock. 

3. ParadteroUne VaillanH. 

ID^trolene intmmgfr, Vaillant, nee Qoode and Bean ; Vidllant, Eiqi. Sci. 
* Ttavatlleui ’ et ‘Talisman,' Poisa. pp, 268 282, pi xxiil iig. 2. 

From M. VaiUant’s most excellent and exhaustive desorip* 
tion 1 have no difficult in identifying this Ophidiid. But 
though 1 can only dissent with diffidence from such an ex^ 
rieuced kshthyologist, I cannot concur in his opinion that tius 
fish is identical with Ptorolene intronigra of Messrs. Goode 
and Bean. Apart fiom numerous minor points of di8agree> 
meUt, the DicrokM type is stated to have only seven bran* 
hmstogals. 
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Oar siogle specimen is « female 10^ iocbes long) with the 
ndiiJ formula 

B. 8. D. 106. A. 78. C. 6. P. dextra 18/6. 

P. sinistra 18/9. V. 2. 

It was taken at Station 105, 740 fathoms. 

Debmatobds, gen. nor. 

Allied to PoroffaduSf CK>ode & Bean, and to Baihyonug, 
Othr. 

Body compressed^ with long tapering tail. Head with 
welUdeveloped muciparons cavities and spiniferons bones. 
Snout depressed, with jaws conterminous in front. Eye of 
moderate size. Mouth very wide ; villiform teeth in bands 
in the jaws and palatines, few and scattered on the vomer. 
No barbeL Gill-openings very wide ; eight branchiostegals ; 
four gills ; wdl-developed gill-rakers. Pseudobranchiie quite 
rudimentary. Scales small, deciduous. Lateral line indis- 
tinct. Yentral fins contiguous ; each consists of a single 
simple filament. No pyloric cteca. 

4. Dermatorua trichiunUf sp. n. 

Snout depressed, pointed. Head-bones and opercles with 
numerous acute spines. Body compressed, elongate, low-*' 
its height being from tV tV of the total-ending in a long 
lash-like tail. 

B.8. D. 160+a:. A. 140+«. C.? P. 16(?). V. 1. 

Head ^mmetiically cuneiform, its muciferous cavities well 
developed, opening externally by large pores, and bounded 
by salient spinigerous crests } its length is between i and \ 
oi the total, its height a little more than the length of its 
postorbital portion, its breadth not quite half its length. A 
strong, acute, erect spine at each anterior orbital angle, and 
diverging backwards ikim it, on each side, two irregular 
rows of acute recumbent spines, the last spines of the rows 
situated respectively at the exterior occipital and the post- 
temporal angles j operculum with a strong sharp spine above ; 
preoperculum with a double border, and each border with 
three rather distant spines radiating from its angle; an 
obliquely reclining humeral spine. 

Snout not overhanging the mouth, depressed, rounded from 
side to side, its dorsal and ventral pronies meeting at a vmy 
acute angle ; its length is f that of the head, equal to the 
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width of the interorbital spaoei and ^ greater than the major 
diameter of the eye« 

Eye aituated mgh up. the supraorbital border entering the 
dorsal profile. 

The TOsterior nostril much larger than the anterior. 

Moutn*cleft extremely wide^ the maxilla, which is much 
expanded behind, measuring of the head-length ; jaws con- 
terminous, with sharp dentary edges and rudimentary labial 
folds. Villiform toetn in narrow bands in the jaws and pala- 
tines, scattered and obsolescent on the wide V-sUapod head 
of the vomer. Tongue very small, papilliform. 

Gill-openings very wide, the raemoranes entirely free ; four 
gills with naiTow laminas ; gill-rakers well developed on all 
the arches, those on the outer side of the first arch, to the 
number of twenty, very long and bristle-like. The pseudo- 
branchi® are reduced to two small lamcllce on each siae. 

Small deciduous scales on the body and at least the poste- 
rior half of the head ; there are apparently twenty rows 
between the vent and the dorsal fin. 

In the fresh state there is a thick subcutaneous laver of 
mucus, as in Baihyonus. Lateral line undistinguishable. 

The dorsal fin begins immediately behind the vertical 
through the gill-openmg, the anal immediately behind the 
vent, which is a head-length distant from the gill-opening. 
Pectorab narrow, pointed, as long as the rostrorbital por- 
tion of the heaa. The ventrab arise close together, just 
behind the pectoral symphysis ; each consists of a simple fila- 
ment as long as the postrostral portion of the head. 

Stomach siphonal; intestine long (half the total), much 
coiled; no pyloric casca. Air-bladder small. 

Colours in the fresh state;— Transparent greyj oro- 
^haxyngo-brancUial membrane and parietal peritoneum intense 

A single female specimen 7 inches long, with the end of 
the tail missing. 

Station lOi, 1000 fathoms. 

Family ICacruridflB. 

Macbubub, Bloch, 

Bubgenue MAcaoAtrs (Bloch), 

5. Macrurua Tlcastii^ sp, n, 

B.6. D* T*<r/110 circ. A. circ. 110. P.21-22. V. 7, 

L. lat. circ. 130. L. tr. J 

cirp. 

The length of the head is half that ot the entire trunk or ^ 
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of the total, and just in excess of the greatest hdght of the 
body. The tail is rather abraptljr constricted : its greatest 
height, behind the vent, is about { that of the truM, and 
behind this it rapidly diminishes. 

Snout faintly trihedral ; its length is equal to the major 
diameter of the orbit and to the wiotli of the flattened inter-* 
orbital space at its middle, and all but ^ of the length of the 
head. 

l^ostrils veiy large^ the anterior subtubular in appearance. 

Mouth quite inimor; the maxilla almost reaches the 
vertical through the middle of the orbit. Teeth in broad 
villiform bands in both jaws, and in the lower an inner row 
of moderately and in the unpcr an outer row of considerably 
enlarged, conical, acute teeth. 

Barbel about | as long as the eye. 

Gilhmembranes broa^y united, thick, coriaceous ; attach- 
ment of first branchial arch to operclc broad. 

Body and head, except the glosso-hyal region, covered 
with ratlicr deciduous spinigerous scales ; those on the body 
uniformly large and deeply imbricating. There are five rows 
between the first dorsal fin and the lateral line. A scale from 
the dorsal half of the trunk is ^ of an inch high by i of an 
inch broad, with a shallow, triangular, non-imbncatc area 
bearing about tw enty-eight close, parallel, longitudinal series 
of small, equal, close-set, somiereot sninelets. 

Pirsf dorsal spine rudimentary ; tlie second slightly pro-n 
longed, its front edge faintly crenulated in its basal, sharply 
serrated in its distal half. The interval between the first and 
second dorsal fins is equal to the length of the base of the 
first, or a little more than the length of the snout. The 

1 >ectorals measure rather more than half the length of the 
lead. Ventrals with the first ray slightly prolonged, reaching 
to the Origin of the anal. 

Stomach siphonal; intestine very long, much coiled. 
Fourteen or fifteen large long pyloric c»ca. Liver large, 
both lobes almost equally deveimjea. An air-bladder. 

Colours in the fresh state ; — Chocolate, with blackish fins ; 
oro-jpliaryngo-branchial membrane and parietal peritoneum 

One specimen— a female with gravid ovaries — measuring 
22 inches in length and weighing (mtor {ureaervation in spirit) 
pound. 

Station 104, 1000 fathoms. 
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6. Mmrurui Wooet’Mtuonit «p. n. 

B.6. D.^lOOcirc. A.circ. 105. P.21. V. 8. 

4 

L, lat. circ. 180. L. tr. 3 

S2aif«« 

The length of the head is nearly | that of the entire bunk, 
or between 4^ and 4| in the total. The greatest height of 
the body is not quite } the lengtli of the head. The tail is 
long and tarring. 

Snout trihedral, with strong median and lateral tubercles ; 
its len|;th slightly exceeds the major diameter of the orbit, 
which IB almost | tlie head>length. 

The width of the intcrorbital space in tlic middle is equal 
to the Toilical diameter of the orbit. 

Mouth completely inferior; the maxilla reaches a short 
distance behind the vertical from the anterior border of the 
orbit Small conical acute teeth in broad bands in both 
jaws. 

Barbel a small papilla, not equal in length to the vertical 
diameter of the posterior nostril. 

Gilbmembranes broadly united. 

Body and head, except the glosso-hyal region, covered with 
rather deciduous spinigerous scales ; those on the body of a 
uniform size and dcejdy imbricate. There are four and a 
half rows botwexiu the first dorsal fin and the lateral line. A 
scale from the dorsal half of the trunk is ^ of an inch high by 
i of an inch broad, and boars about twenty short, longitu- 
dinal, parallel series of small, equal, somierect spinolets. 

Fit St dorsal spine rudimentary; the second with numerous 
close-set recumlrant barbs along its front edge. The interval 
between the first and second dorsal fins is double the length 
of the base of the first, or equal to the length of tW post- 
orbital portion of the head. Ventrals with the outer ray 
slightly {irolonged, reaching to the origin of the anal. 

Btomach siintonal; the much-coiled intestine measures 
considerably more than the entire fish in length ; eleveu or 
twelve long large pyloric emoa, A large spongy air-bladder* 

Coburs m the fresh state Chocolate, with nlaokish fins ; 
oro-^aryngo-branchial membrane and parietal peritoneum 

One specimen— a female with gravid ovaries— measuring 
16^ inches in length. 

Btatiota 104, ICKK) fathoms. 
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BATHTaADUS, Gthr. 

7. Baikjfgadua hnffifilis, Goode & Bean. 

Bafhygmlut ItmffifiHs, Goodo & Bean, Froc. U. S. Nat. Mus. yiii. p. 609 ; 
Gunther, Zool. ' Challenger ’ Exp. xxii. p. 167. 

Hytumorephaiut huji^lu, Vidllant, Exp. m. ' TravaUlenr ’ et * Talia* 
man/ Poise, pp. SlB-xil, pi. xziii. fig. 1. 

A large female specimen, Ilf inches long, with gravid 
ovaries. 

It has the radio«squamal formula 

B. 7. D. 11 140 circ. P. 15. V. 8. 

L. lat. circ. 150. L. tr. circ. 25 through vent. 

The fourth branchial cleft exists, though it is not apparently 
fimctional. The stomach is siphonal ; the intestine coiled, 
with about twenty -two largo long pylorie casca. The liver 
and spleen are very large, and the air-bladder is well- 
developed. 

A smaller male (?) specimen, 8 inches long, with the same 
radio-squamal formula and with the barbel measuring more 
than § the length of the head. 

Station 105, 740 fathoms. 


Phtsostomi. 

Family Seopelida. 

ScoPELBNars, gen. nov. 

Apparently nearly allied to 8oopelu$, Gthr., and to .ATawo- 
bracMum, Gthr. ; but as the single sp^imen for which the 
generic distinction is claimed is entirely denuded of its 
mtegnments down to the muscles, its exact position among 
the ^opelidffi cannot be accurately defined at present. 

Head and body compressed. Eye small. Mouth ve^ 
wide; the maxilla dilated behind. Acute villiform teeth^ in 
bands uncovered by the lips in the jaws, and in the palatines 
and vomer. Gill-openings very wide ; gill-covers complete. 
Pseudobranchiee rudimentary. Dorsal fin near the middle of 
the body, short ; an adipose dorsal. Anal fin short. Caudal 
forked. Pectorals well developed. Ventrals with eight rays. 
fScales, if present, very deciduous.] No air-bladder. Pyloric 
cteca present in moderate number. 
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B. SoopAengya ip. a. 

B. 8. D. 12. A. 18. P. 15. V. 8. 

Head and body rather elongate^ compnnsed. Eye situated 
high up, very small ; its major dwmetcr is a little more than 
i me len^h of the snont, which is about i the length of the 
head, which is not quite I’ the total without the caudal. 
Month wide, its cleft veiy oblique, approaching the vertiml, 
with the lower jaw projecting m repose ; the maxilla, which 
is widely dilated behind, measures more than half the length 
of the head ; the premaxilla is a stout bone, Brmly attwhed 
to the maxilla, which it equals in length. Acute villiform 
teeth, in rather broad bands uncovered by the lips in the pre> 
maxillffi and mandible, in narrow bonds in the palatines, and 
in a small patch on each aide of the head of the vomer ; no 
teeth on the tongue. 

Gill-openings veiy wide j gill-covers complete ; long close- 
set gill-rakers on the first arch. Pseudobranchim rudimen- 
tary, consisting of three or four small lamellm on each side. 

The dorsal nn begins above the origin of the ventrals ; the 
whole fin is included in the anterior half of the body 
measured with the caudal. Adipose dorsal rather large, 
fimbriated. The anal fin begins a little more than a snout- 
length behind the posterior limit of the dorsal. Caudal 
forked. Pectorals entire, about as long as the maxilla, and 
reaching just beyond the origin of the ventrals ; they arise close 
to the ventral profile. 

Eight large pyloric c»ca. No air-bladder. 

Colours in the fresh state apparently uniform black 
throughout. 

One specimen, 6J inches in length. 

Station 104, lOCK) fathoms. 

Family Alepoeephalids. 

BATUTTfiOCTES, Gthr. 

9. Bathytrootet eytumotua, sp. n. 

Snout short. Eye very large. The entire head uniform 
intense black ; apparently some scales on the opercles. 

B.7. D. 17(18). A. 17(18). C. circ. 85. P. 10. 

V. 9. Jj, lat cite. 50. L. tr. i. 

s 

Head with its ventral profile almost horixontal, its dorsal 
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profile forming a continoout carve erooliTonona widi oa arc 
of a circle of d6° ; its length is d| in the total measured 
without the caudal, and just over the greatest height of the 
bodj. Snout with the tip formed bj a prominent knob at 
the symphysis of the lower jaw_; its len^b, inclading the 
mandibular clement, is less than its breadth and abont } the 
major diameter of the eye. Nostrils lai^, situated high np, 
above tlie anterior angle of the orbit. Eye very large ; its 
major diameter, uhich is obliquely ascendant from before 
backwards, is a little more than | the length of the head; 
iiiterorbital space gently concave, | that diameter of the eye. 

Mouth-cleft wide, approaching the transverse; premaxilla 
short and slender ; the broad maxilla, composed of three 
longitudinal plates, of which the innermost (uppermost) is 
movable, reaches just behind the level of the mid'-orbit, and 
includes the mandible in repose, except auteriorly, where the 
latter strongly projects, small, even, acute^ uniserial teeth, 
recurved in the premaxillse, mandible, palatines, and vomer, 
procurreut or procurved in the maxilhe. Ton^e large. A 
row of poles along the limb of the mandible. 

Gill-openings very wide, the membranes entirely separate ; 
fourth gill-cleft occluded ; gill-rakers long and closc-set on 
the first three arches, longest on the first. Pscudobruuchiie 
large and coarse. Scales large, deciduous, except on the 
lateral line, where they are adiierent and also penurated or 
bifid. There are pittings iu the skin, which looK like scale- 
folds, on the opercles. 

The dorsal fin begins just behind the origin of the ventrals, 
which are situated in the vertical through the middle of the 
body measured without the caudal. The anal begins in the 
vertical through the third dorsal ray. Both these fins haye 
fleshy succuleut bases, and the rays increasing in length 
regularly and steeply to the fourth, and then decreasing M 
regularly but more gradually to the last. Caudal symmetri- 
caTly foiked. Pectorals long and narrow ; their longest rays 
equal the length of the head behind the anterior nostril, and 
in repose almost touch the bases of the veutrals. Ventrals 
broaa, reaching slightly beyond the vent. 

Stomach large; intestine coiled in a spiral; five or six 
large pyloric caeca. 

Colours in the fresh state : — Head uniform deep black, 
body pinkish brown, fins transparent grey: oro-pharyngo- 
biauchial membrane and entire peritoneum black. 

A heavy female 8])eciu)on, 10^ inches long, with grttvid 
ovaries^ the niatuie ova measuring i of an inch in diameter. 

Station 740 fathoms. 
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Ari^n Bea. 

The Btomaoh contained a larm Peneid. 

This species differs from all described Sa^ytrodet and 
from all hitherto known Alepocephalidee in possessing (appa- 
rently) scaly operclos ; but, apart from the need of actu^ 
demonstration on this point, the atBnities are so cleaidy indi- 
cated that one would hardly wish to separate the s{)ecies from 
a family still so incompletely known on the ground of this 
one peculiarity. 

Nabcetes, gen. nov. 

Closely allied to liaHtyfroctefi, Qthr. 

Head naked. Body rather elongate, compressed, covered 
with scales of moderate size. Eye rather small. Mouth 
wide j the maxilla extending beyond the vertical through the 
middle of the orbit. Fine teeth in premaxillm, maxillsB, 
mandible, palatines, and vomer, those in the prcmaxillsB and 
mandible pluriserial ; no teeth on the tongue. 

Gill-openings wide ; gill-covers complete ; seven branchio- 
stegals ; four gills, wiui narrow laminae ; gill-rakers long. 
Pseudobranchias present. No adipose dorsal fin. Caudal 
forked. Pyloric caeca in moderate number. Ovaries with an 
oviduct. 

10. Narcetea erime2as, sp. n. 

B. 7. D. 16-lG. A. 12. C. circ. 35. P. 10-11. 

V. 9. Lulat. 68. 

Head broad, pyramidal, its length Sjl to 3;^ in the total 
without the caudal ; body elongate, its greatest height, just 
behind the gill-o[>ening, about 5i in the same standard, and 
gradually diminishing to the caudal peduncle. 

Bead-bones sculptured, especially^ the operculum and pre- 
operculum, both of which have their border augmented by a 
aemimemlnanous corrugated fringe. 

&tOttt nearly as broad aa long, depressed, rounded from 
side to side, its dorsal end ventral profiles meeting at an acute 
angle ; its length is a little over ^ that of the h^. and more 
than half as long again as the egre. Hnstrils very large. 

Eye rather small, its mi^or diameter 58 in tiienead-length, 
and not quite equal to the width of the OMply eonoave intet* 
orbital imaoe. 

Month wide, oblique ; the maxilla reaches conspicuously 
behind the verncal through the posterior border of the orbit. 
The {Hwmaxilla is a short strong bone ; rite maxilla is com- 
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posed of three longitndinal plates, of which the inneiuuMt 
(uppermost) is movable ; the mandible is very stroag and 
Wad, and its under surface is excavated for a wide mosous 
channel which opens by six large mrcular pores on each side. 

Teeth small, even, uniform, acute} those in the jaws 
standing, uncovered the lips, outside the mouth ; those in 
the premaxillffi and mandible recurved, quadriserial anteriorly, 
and laterally tiiserial in the former, biserial in the latter ; 
those in the maxilla? uniserial, procurrent or procurved ; those 
in the palatines uniserial, incurved; those in the vomer 
recurved, in a group of two or three on each side. Tongue 
large, tootliless. 

Gill-openings very wide; gill-membranes entirely separate; 

f 'ill-covers large, complete ; gill-rokers decreasing m size 
rom the first aicb to the fourth, those on the first arch being 
close-set, finely pointed, and as long as the eye ; fourth gilt 
cleft rather wide; gill-laminaa very narrow, individual 
lamellse extremely delicate. Pseudobranchia} large. 

Head naked ; body covered with deciduous scales of mode- 
rate size. The lateral hue runs straight along the middle of 
the body. 

The Wsal fin begins almost in the vortical through the 
origin of the ventrals, which are situated a snout^ength 
behind the vertical through the middle of the body measured 
without the caudal. The anal fin begins two rows of scales 
behind the vertical thro^h the hinder limit of the dorsal. 

Ko adipose dorsal. Caudal symmetrically forked. Pec- 
torals ana ventrals well developed, broad, fragile. 

Stomach veiy large, with thick walls thrown into deep 
longitudinal folds ; the organ must be widely distensible in 
correlation with the wide mouth. Intestine coiled in a spiral i 
ten very large pyloric caeca in a bunch. No air-bladW. 
Ovaries with an oviduct. 

Colours in the fresh state Head, iris, body, fins, oro- 
^ha^ngo-branchial membrane, and entire peritoneum d^ 

Two female specimens, measuring respectively 18^ and 9^ 
inches. 

Station 108, 740 fathoms. 

Both specimens when brought on board were in a oata- 
leptoid state, the whole musemar system being quite rigid, 
and cutaneous excitation eliciting no responsive movement. 

I have separated this fish trom B<KAytrocte» chiefly on 
account of the pluriserial teetibi in the premaxilUs and manqible. 
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pLATYTBOcrraa, Qthr, 

11 . Platytroctea e^us, Gtbr. 

Pbaytroetn mnta, Qunthor, Ann, & Muff. Nafc Ilidt 1878, toL U. 
p. 240 ; and Zool. OhaU. Exp. xxii. p. 220, {d. Iviii. fig. A. 

One ^ecimen, 6 inches long, answering in every respect 
to Dr. Crfinther’s description, except that uie eye is larger in 
this 8])cciinen, being ^ the length of tlie head and nearly 
twice as long as the snout. 

Station 105, 740 fathoms. 


AuULSTOMATOMOBrHA, gen. nov. 

Head naked. Body elongate, coveted with minute hardly 
imbricate scales. Anterior bones of the head produced into 
a long tube terminating in a narrow month. Margin of the 
upper Jaw formed equally by the promaxill® and maxill®. 
Unisenal teeth, in the jaws only. Eye large. Gill-cover 
imparently complete. Gill-opening wide below, contracted 
above, and not surpassbg the level of the pectoral fin ; four 
gills with narrow laminss. Pseudobranchi® almost rudimen- 
tary. Dorsal fin belonging to the caudal portion of the body j 
no adipose dorsal. Anal fin very long. Caudal forked. 
Pyloric cesca few, small. Mo air-bladder. 

12. Auhatomatomorpha phogpheropB, sp. n. 

B. 6? D. 21. A. 41. P.7. V. 6. 

Body elongate and compressed, surrounded from the mid- 
dorsal line bwind the nape to the mid-ventral line behind the 
vent by a continuous thick succulent fold of the iuteguments, 
like, but not so wide as, that of Vlatytrocteg ; its greatest 
height, including this fold, is a little more than ^ of the total 
without the caudal. 

Head low and rather depressed, its length 8^ in the total 
without the caudal; produced anteriorly into a long tubular 
snout, at the end of which is the amaU mouth ; completely 
iHTest^ by a thick spongy or fungus-Uke poriferous win, of 
a brilliant snow-white reflexion, and probably luminous in 
ftmction. This covenng is continuous round the brsnetuoF 
stegal rays and opetoles with the eoually thick velvety mem- 
brane which lines the external panetes of fhejgLll-ohambers, 
and it sends a fold backwards to the base of the pectoral on 
each side. 
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The snout is a little less than half the length of the head, 
or 63 in the total without the caudal. 

The eyes are very large and extremely prominent; the 
major diameter of the globus oculns is slightly over the 
head-length, but owing to the encroachment up to the mar- 
gin of the cornea of the broad posterior orbital fold, the 
diameter of the exposed “ eye ” is only a little more than 
of the same standard ; the true (bonjr) interorbital space is 
less than half the diameter of the eye m width. 

Nostrils situated high up, almve the anterior orbital angle. 
Mouth at the extreme end of the tubular snout, small, the 
jaws ap])arently with limited motion. The upper jaw, which 
projects slightly beyond the lower, is formed in its anterior 
half by the premaxilla, in its posterior half by the maxilla. 
Minute, acute, recurved teeth in a single row in the pre- 
maxlllffi and mandible ; no teeth in the maxillae. 

Gill-openings very wide below, contracted above, and not 
surpassing the level of the pectorals. Gill-covers apparently 
complete; their constituent bones, including the branchio- 
Btegal rays, though well calcified, are extremely thin and 
fragile, and are completely concealed within a continuous 
uniform investment of confluent extenial skin and internal 
mucous membrane. Four gills, witli narrow laminm and 
coarse lamcllie ; the fourth gill-cleft wide ; gill-rakors well 
developed on all the arches, modeiately long on the first, 
short on the fourth and fifth. Pseudobranchias rudimentary," 
consisting of four or five delicate short lamellee on each side. 

Body covered u ith minute, hardly imbricate, cycloid scales, 
about iV by of an inch respectively in the shortest and 
longest diameters. The lateral line traverses the middle of 
the body uninterruptedly. 

The dorsal fin begins slightly in advance of the 'posterior 
fourth of the body measured without the caudal : the length 
of its base is shorter than snout ; its rays, like those of 
the anal, increase gradually in length trom bmore backwards, 
the longest beingnot quite equal to tlie major diameter of the 
bulbus oculus. The anal begins an eye-length behind the 
vertical through the middle of the body as above limited, and 
ends a short distance behind the vertical through the poste- 
rior limit of the dorsal ; its longest rays slight^ exceed the 
longest dorsal rays. Caudal symmetrically forked, its rudi- 
mentary rays veiy numerous, both dorsally and ventrally. 
Pectorals narrow, rather more than I of the head in Itmgth, 
Ventrals short, arising immediate^ behind the 'verSml 
through the middle of the body, as above limited, and 
reaching just behind the vent. 
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of the Arobkm 

Stomach subaiphoual ; intestine lon^, coiled iu a spiral ; 
four email pyloric crnca, arranged in a rmg. No air-bladder. 
Heproductive glands very large, apparently discharging in 
the male (?) through a well-developed post-anal papilla* 

Colours in the tresh state : — Head snow-white, iris black, 
body chocolate, fins blackish grey ; oro-pharyngo-branchial 
membrane and entire peritoneum intense black. 

One specimen, apparently a male near maturity, measuring 
11 inches in length. 

Station 104. 1000 fathoms. 

This fish (idlers from all described Alcipocenlialids in 
having the pscudobranchific quite rudimentary aim the ante- 
rior bones oi the head jiroduccd into a snout like that of 
Aulastoma\ but its affinities are quite clearly Alcpoceplialid* 


Family Halosaurida. 

IlALOSAURUft, Johnson. 

13. Ifalosaurus ajlnts^ Gthr. 

Jlaltutaurtis affini»t Oiinthor, Ann. k Mag. Nat. Hint. 1877, vul. xx. 
p. 444; ana ZooL Cball. Exp. xxii. pp. 241, pi. lix. fig. B. 

Two specimens, measuring respectively 18| and 19 inches 
in length, answer the diagnosis of this fish. 

The radial formula is 

B. 11. I). 11-12. A. circ. 200. P. 13. V. 1/8. 

There arc nine large pyloric ceeca, arranged in a row like 
die teeth of a comb alon^ the first | inch of the intestine, 
and embracing the ascending limb of the stomach. 

Station 104, 1000 fathoms. 

14. Hedomurua Hoahynii^ sp. n. 

Closely allied to the preceding. 

B. 10. B. 11. A. circ. 175. P.13. V. 1/8. 

Head naked, its len^h ) of the total, and exceeding the 
distance between the giil-opening and the base of the ventral 
fin by about an eye-length. 

Xiength of the snout 2^ in that of the head, the prooral 
portion being not quite a half of the whole. 

The major diameter of the eye equals the width of the 
interorbital space, and is contained 7^ times in the head* 
leng^ and Just over 8 times in the len^h of the postorbital 
portion of the head. 

Anai^ dk Mag* N* HiaU Ser. 6. Vol* 
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The maxilla does not c^uite reach the vertical throngh the 
anterkn* margin of the orbit 

The pterygoid band of teeth la very broad and not con- 
tinuous with the palatine band. 

Eight moderately long gill-rakers on the middle of the 
first arch, besides some small ones above and below. 

Scales extremely deciduous, those on the lateral line larger 
and more adherent than the rest, measuring ^ of an inch in 
diameter ; with a small central perforation ; thirty between 
the gill-opening and the vent. 

The dorsal fin begins rather more than an eye-length be- 
hind the level of the ventmls. 

Seven large pyloric caeca in a longitudinal row embnetng 
the ascending limb of the stomach. 

Colours in the fresh state : — Body and fins uniformly dark 
sepia-brown. 

Two female specimens, 20 and 21 inches long. 

Station 104, 1000 fathoms. 

1 have thought it sufficient to indicate simply the diagnostic 
points of this species, which 1 have named after the accom- 
plished liydrog^apher in charge of the Survey. 


Family XaraBSids. 

Group AiraviLLzyji. 

Frohtllantoh, gen. nov. 

Allied to Congromurcena. 

Body stout, with the muscular and osseous systems well 
developed. Tail about as long as the trunk. Muciferous 
cavities of the head well developed. Eye rather small. 
Cleft of the mouth narrow, not extending behind the middle 
of the eye. Yillifonn teeth in broad bands in the jaws and 
in a broad confluent patch on the palate. Tongue ii«o. 
Nostrils lateral. Gill-openings widely separate; four gills 
with wide clefts. No scales. Pectoral and vertical fins well 
developed, the latter confluent. The dorsal begins some 
distance behind the occiput. 

16. BromgUantor purpureut, sp. a. 

The head is the tail a snont-len^h over half the total ; 
the body is massive, its greatest hei^t equals the length of 
the postorhital portion or the head. 

Head with its muciferous cavities highly developed, low, 
broad, inflated, ending in a broad, pointed, swollen snout,’ 
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wlitch ie twice the length of the eye or ^ the totnl length of 
the head, and conspicuonsly prominent beyond the mouth. 
Ejres circular, set high up on the side of the head, deeip 
beneath a small transparent area of skin, a diameter and a 
half apart. 

Anterior nostril a short wide tube situated inferiorly at the 
tip of the snout. Posterior nostril a large circular foramen 
just above the anterior orbital angle. 

Mouth subrostral ; its angle reaching slightly behind the 
vertical through the anterior border of the orbit ; the jaws 
completely hidden by the very thick inflated lips. Villiform 
teeth in broad bands in the jaws, and in a broad, confluent, 
triangular patch covering the palate. Tongue free. 

Gill-openings small, widely separated toramina, hardly 
larger than the eye ; four gills with narrow laminae and coarse 
lamellse and wide clefts ; no gill-rakcrs. 

Integument thick, coriaceous, scaleless, investing the 
vertical fins and completely concealing their rays. Tlie lateral 
lino traverses the middle of the body. 

Vertical fins confluent; the dorsal begins a distance behind 
the occiput e^ual to the length of tlie jiostrostral portion of 
the head, or just behind the level of the tips of the pectorals 
when laid full back. The anal begins immediately behind 
the vent. Pectorals small, pointed, equal in length to the 
rostrorbital portion of the head. 

Stomach with a culnle-sac of moderate sisse ; intestine wide, 
little convoluted ; liver lar^, indistinctly lobated, embracing 
the oesophagus. Air-bladder very large, with very thick 
apon^ walls and a small central cavity. 

Cmours in the fresh state : — Body and fins uniform purple- 
black. 

One female specimen, 17 inches long, with mature ovaries. 
Station 104, 1000 fathoms. 

I am greatly indebted to Professor Wood-Mason for 
counsel and advice. 


XXXV.—Gn the Ophidian Genue Psaodoxyrhopus, GAn 
By G. A. Boulenghb. 

A CURIOUS snake from Madagascar was described by Jan in 
1868 under the name of ffomalocephalut^ which name, being 
preoccupied in entomologji^ was changed by GUnther to 
Rihtdoitjfrhopue in 1881 . Jm placed bis new among 
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the Coronellincs and next to Lainprophisy which is regarded 
hy Giintlier as related to the Lycodonts, a view which I share ; 
Gunther, on the contrary, was inclined to place it with the 
larger and more-developed Colubers.” But the remarkable 
dentition of the lower jnw does not appear to have been 
noticed by cither author, an omission which accounts also 
for the fact that other species of the same genus have been 
described under the generic names of Xenodon (Peters), 
Liophis (Qijuthcr), and Coronella (Boulenger). This man- 
dibular dentition points to afiinity with the Lycodonts, near 
which I would place Peeudo/rprhopus in the system, with the 
following definition : — 

Maxillary teeth 16 to 18, the two posterior strongly 
enlarged and separated from the preceding by an interspace : 
anterior mandibular teeth mucli larger than the posterior aud 
increasing in size to the fifth, sixth, or cignth. Head 
scarcely distinct from neck; eye small, with round pupil. 
Body cylindrical ; scales smooth, without pits, in 17 to 25 
rows. Tail rather short ; subcaudals all or part in two rowa. 




A 





6 C 

Figure showing tho dentition of A. P. mierop $ ; B. P, qutnque^ 
lineatus ; 0, P. imerina. 




Five Bpedes are known, which differ in the following 
characters ; — 


A, Bonlen in 36 rows; frontal as broad as 
long; rostral just viable from above; 
two labials entering tho eye: ventrals 
207-226; subcaudals 46 P. mlerqu, Othr. 
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B< Scales in 21 rows ; frontal a HtUe longer 
than broad ; two labials entering the eye« 

a. Rostral just visible from above j vcntrals 

ir)5 ; sttbcaudals 35 P. Aeterurun, Jon. 

A. Portion of rostral visible from above at 
least half as long as its distance from 
the frontal; vcntrals 142; siibcaudaLs 
45 47 J\ qMfiqwiinertfus, Othr. 

C. Scales in 10 rows; frontal longer than 
brood; nortion of rostral visible from 
above half as long as ila distance from the 
frontal; two labials entering the eye; 
vcntrals 137- 140; subcaudals 40*47 . * . , P. tWrmcr, Gtbr. 

1). Scales in 17 rows; frontal a little longi*r 
than broad; three labials entering the 
eyo; >cntralslC2; subcaudals 42 1\ putir fat Pirn, 

All agree in the followittg jioints : — Supraocular not more 
than lialf the width of the frontal ; loreal longer tlian (h‘cp ; 
one prm- and two postoculnrs ; temporals 1 + 2 ; anal divided. 


List of the Species. 

1. Pseudoxyrhopus fnicrops. 

}\u'U(hxyrhiqniii micvop$f Gunther, Ann, & Mag. Nat. Hist. (5) vii. 
1H8J, p. fig. 

Betsileo. 

2. Pseudowyrhopus heierums. 

l[mnaioc(*phalv8 hctcrurm^ Jan, Arch, Ziud. Auat. Phys. ii. lbC3, p. 280, 
aJid Icon. Ophid. xvii. pi. i\. lig. 2 (1800). 

Madagascar. 

3 . Pseudoocyrhopm quinquelheatus. 

Liophts quingtwlnteatnSf Gttnther, Ann. & Mag. Nat. Hist. (6) \ii. 1881, 
p. 350, fig. 

Betsileo. 


4 . Pseudoryrhopus imertnm. 

ihrof^Ua mteropg, Boulenger, Ann, & Mag. Nat, Hist, (0) 1. 1888, 
p. 104, pi. V. 4. 

Liophis imenneoy UunUitir, Ann. k Mag, Nat. Hist. (0) v. 1800, p. 71. 

Imcrina. 

L. imeritm is the adult of the previously described 0. 
micrepSf which name, however, is preoccupied by Pseudoxy^ 
rhopus micropSy Gthr, 
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5. Paoj^oxyrhopua pmeuaut. 

Xenodon punctatvi, Peten, Mon. BerL Ac. 1880, p. 321, pi. — . fig. 8. 

Stated to be from Brazil, but its habitat will probably provo 
to be Madagascar. 1 am indebted to Br. Paul Matschie, of 
the Berlin Museum, for a sketch of the dentition of the type 
specimen, which shows the fourth and fifth mandibular tMth 
enlarged. 


XXXVI . — A New Tlteory of Pterichthys. 

By A. Smith Woodwakd, F.Z.S. 

The missing link between the Ohordata and some of the 
non-Ghordate phyla below has long been sought in vain 
among the organisms revealed by palmoutology. The almost 
invariable destruction of soft tissues dunng fossilization 
evidently constitutes the chief obstacle to the quest ; and it 
still seems most probable that none of the intermediate types 
developed hard skeletal parts such as could be preserved 
under ordinary conditions. There is, however, one anoma* 
lous group of early Palaeozoic skeletons which has been almost 
invariably referred to in this inquiry, i. e. the tribe com* 
prising 1‘tericlithya, Bothriol^is, (fephauupia^ and their allies. 
At the time of their first discovery the superficial aspect of 
these skeletons at once led to their comparison with the con* 
temporaneous Euiypterids, then believed to be Crustaceans ; 
somewhat later they entered the heterogeneous order of 
Ganoid ” fishes ; still further investigation led to a sugges* 
tion that they might possibly be a primitive armoured form of 
Marsit>obranch fish; and a few years ago Pteriehthya and 
Bothriolqtia were compared by Cope* with the shielded types 
of Tunicates, e. g. Ohelyoaoma. 

Quite recently an attempt has been made to show that this 
gradual growth of ideas has proceeded in a wrong direction ; 
andawelUknown investigator of the morphology of Arachuida, 
Mr. William Patten, now claims t to justify, on philosophical 
grounds, the first impressions of the earliest collectors. In 
the modern acceptation of the term, Trilobites and Merosto- 
matB are Arachnids ; and it is in this direction, according to 

• K. 1). Oope, "The Poeition of Ttmokthu* in the System,” Amer. 
Nat. vol. xi*. (1886), pp. 280-291, with figs. 

t W. Patten, “ On the Origin of Veitebratuii from Arachnids,'’ Quart. 
Juuttt. Micr. Sci. vol. xaxi. (181)0), i>p, 860-806, fig. 18. 
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Hr. Fatten, that natoraUsts most seek the ancestors of the 
Chordate piiylam. 

However plausible the thcoiy and however convincing the 
arguments deduced from the morphology and embryology of 
existing types, we venture to think that Ptesridhthya and 
Bothrwlepia cannot be cited as having any distinct bearing on 
the subject. More especially does it seem clear that the 
dermal plates in the fossils just mentioned cannot be in^* 
preted as the homologues of certain plates of the Arachnids, 
in the manner the author supposes : and when it is suggested 
that the so-called dorsal shield of Plerichthya is on the haemal 
aspect of the animal, an ichthyologist, at any rate, is unable 
to regard the statement os anything beyond unjustifiable 
speculation. 

In the first placoj Mr. Patten gives outline-sketches of the 
anterior hsemal shield of a Tribbite and compares it with 
corresponding outlines of the dorsal hnmal ”} shield of 
Pterimthya and Boihriolepts, Unfortunately, however, the 
latter are copied from old erroneous figures, tne inaccuracy of 
which was pointed out some time ago in these pages by Dr. 
H. H. Tra^nair *. The agreement in general sise rad shape 
is first insisted upon ; but that^ it must be admitted, is a 
circumstance of very secondary importance. In the second 

E lace it is stated that, like that of the Trilobite, tho ** wpba- 
ithoracic ” shield of Pteriehthya and Bothrtoigna exhibits a 
cervical suture, proving the concrescence of vagus segments ; 
but the groove in question is shown by overwhelming evi- 
dence to w nothing rayond a superficial slime-canal, evidently 
connected with the sensory system. The same TemarE 
applies to the inner of tne “great semicircular sutarea 
extending parallel with the edge of the shield around the 
front and sides,” which is another point of supposed similarity 
insisted upon ; the so-called outer semicircular suture repre- 
sented in Pteriehthya (evidently after Pander) does not exist. 
The “ ocular plates ” and “ Wal suture ” certamly are in 
part comparable ; and there is some fanciful resemblance of 
the median plates to the median lobes of a Trilobite, bat the 
oomparmq does not appear Very satisfactory. 

Having thus disposetl of what is aaaumed to be the hmmal 
diield, mr. Patten remarks that the “neural surface of 
Pteriehthya, or the ueural surface of a true fish,” has “ the 
median cranial platea arranged in pairs, terminating in a 
posterior unpaired plata,“ corresponding to the coxal plates 

K, 11. Traauair. On the Structure end CfaMsifleation of the Asteni- 
kpidte,” Ann. & Meg. Nat. Uiat. [6] rd. u. (1S88), pp. 465-004, 
pie. xvii., xviit 
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mi tibc metasternum of Scorpiona and Meroatomata* Again 
we fail to find my justification for this statement in Dr* 
Traquair^s restoration, the accuracy of whidi we have been 
able to verify in every respect Moreover, when the conclu- 
aion is reached that since their eyes are situated on the 
hsBmal surface « . . Pterichthya^ Bomriolepia^ &c. are nearer 
related to the Arachnids than to the Vertebrates,^’ it is obvious 
that some of the most fundamental characters in the skeleton 
of the first-named genus have been overlooked. 

Even in the dorsal shield itself there are features inexplic^ 
able except on the supposition that it covered the neural 
aspect of an organism provided with a typical vertebrate 
brain. The plate between the eyes, for example, exhibits a 
deep pit on its visceral surface iaentical in position with that 
which few will deny received the pineal boay in several early 
shielded types (e, g. Coccoateua)^ which are proved to be 
vertebrates by the aiscovery of the axial skeleton of tlieir 
trunk. But the characters of the tail of PUrichihya^ now 
well known, seem to the present writer absolutely conclusive 
of the relations of the neural and lisBrnal aspects. As shown 
by Dr. Traquair, this tail is fish-like in every respect ; it has 
ndge-scales and a median fin on the l>order that continues 
the convexity of the eye-bearing shield, and the pointed 
extremity of the tail is turned upwards towards this border. 
Moreover, at least one specimen in the British Museum proves 
that there was a large terminal fin extending chiefly on the 
convex border of the extremity. Such structures are unparal- 
leled in any known group except that of the fishes ; and when 
they do occur here tlie produced body-lobe of the heterocercal 
tail is invariably directed towards the neural aspect, while 
the ridge-scales and median fin, when present only on one 
border, are without exception on the same aspect. 

A tail of a closely similar character is also known in tho 
allied family of Cei)halaspididfio, and it seems to the present 
writer proved beyond doubt that all the organisms of this 
type are true Chordata, while many probably reach the phase 
to which the term Vertebrate is now commonly restricted. 
Indeed, as nearly all the special points noticed by Mr. Patten 
result from a consideration of insufficient or inaccurate data, 
it seems needless to follow him further in Ins wide generali- 
zation as to the arrangement of the exoskeleton and eyes in 
the lower vertebrates. There is much parallelism in the 
Bkelelon of totally distinct groups that yet remains to be 
explained ; and it seems quite as philosophical to us to infer, 
from the known anatomy of a cockle, that the valves in the 
extinct ^irifar were lateral shields, as to interpret mere 
^perfieial resemblances in the armour of Pterumthya and 
Eurypterids as homologies. 
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XXXVII. — Nb(e 0 on the Palmojgoic Bimlved Entomoetraca.-^ 

No. XXIX. On eome Devonian Eniomidea^^n By Prof, T, 

ItUPEttT Jones, F.R.S., F.O.S. 

[Plate Xlt] 

Introduction. 

Since the publication of the paper (in 1879 |) on the Devo- 
nian Entomitlcs (the so-called Cyimdincn ”) of Germany, 
these little fossils have been frequently notic^ by observers 
and writers, and their true generic position has been generally 
accepted. The lists of synonyms tor the species here noticed 
will supply the more important references. 

A very extensive series of ^ecimens has been obtained of 
three species by Mr. W. A. E. ITssher, F.G.S., in Devon- 
shire ; and from among them a selection has been made for 
illustration (sec PI. XL figs. 1~4). 

A very interesting species from tlie Eifcl district has been 
described by Mr. J. M* * * § Clarke, of Albany, New York, under 
the appropriate name of Enkmia varioatriata ; and lie has 
kindly sent me some examples to examine and illustrate (see 
figs. 0-8 in the same Plate). 

Entomia serratoatnata. — At page 616 of the ^Versteiner- 
ungen rhein. Schicht.-Syst. Nassau/ by G. and Fr. v. 
Sandberger, 1850-56, it is stated that Gyjnridina aerrato^ 
atriata^ Sand., bad been met with at Pother win, in Cornwall. 
In his Presidential Address for 1867 General Portlock 
expressed his doubts as to Cypridina aerratoatriata 
having been found at South Petherwin, in Cornwall, or in 
the corresponding beds of the Pilton group in North Devon ; 
and stated that Mr. Godwin- Austen informs me that he saw 
it, in company with Mr. F. Rocmer §, in beds which he con- 
siders liigher in the scries’^ (Quait. Journ. Geol, Soc. 
vol. xiii. p. Ixxxix). 

In Dr. Bigsby^s ^ Thesaurus Devonico-Carboniferus,’ 1878, 

* No. XXVm. appeared in the Ann. & Mag. Nat lliet. for October 
1860. 

t This Plate has been drawn with the aid of a grant from the 
Koval Booietv for the illustration of the fossil Ostracodn. 

1 Ann. & Mag. Nat Hist sor. 6, vol. iv. pp. pi. xi. 

§ Dr. Ford, llu^mer tells mo (in letter of September 60, 1S8D) that 
tUUwashis late brother Fr. Adolph Uoemer, of (Hausthnl ; also incor- 
rectly referred to as Ferd. Roomer/’ Ann. & Mag. Nat. Hist. set. 4. 
v<d. xi. (1673b 414. 
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Petherwin is mentioned^ at p* 27, among several localities 
for Cwridina {EnUmii) serratoBiriaia. Sanab.* 

In tne Quart. Joum. Geol. Soc. voi. xxtii. (1867) pp. 618 
and 670, Mr. Dthcridge refers ^^Offpridtna BerrotiOsiriata ’’ to 
the English Upper- Devonian (Petherwin), probably on MM. 
Sandberger’s authority. 

The occasion and circumstances of the first discovery of 
C. sti'iaioBtric^^^ in South Devonshire are given in detail 
by Fr. Adolph Koemer in the report of a geological excursion 
which he had made with Mr. R. A. C. Godwin-Austen, from 
Newton-Bushel to West Ogwell, Ohudleigh, and other 
localities (see the ^ Ncues Jahrbuch f. Min. &c,/ Jahrg. 
1853, pp. 810 818). At page 812 this little fossil (now 
known as Entemis Berraiostriata) is nicntioned as occurring 
in a scries of red schists near Bickingtou, at the south-eastern 
foot of the llamshom Down*— a locality quite distinct from 
those mentioned by Dr* E. Kayser f aa yielding the same 
fossils 1;, during a tour in Devon after tne Meeting of the 
Geological Congress in London in 1887. 

Pursuing his researches in South Devon, Mr. Ussher, 
making the Official Geological Survey of the district, found 
that the EVi^ow/K-slates (equivalent to the mis-named Cypri- 
dineu-Schiefer occur jn the area between Kingsteignton 
and Bishopsteignton, on each bank of the Teign, where the 
characteristic Postdonomya and Entomis^ with an occasional 
imperfect Trilobife (perhaps Phacops)^ have been found ip 
them. On tlie other side of the Teign alluvium from Knowles 
Hill, Newton- Abbot .... to High week and Houghton, 
their occurrence is similarly proved by fossil evidence. They 
are recognizable by similar characteristics near llsham and 
Anstey'fl Small Cove. 

In Whiteway Farmyard greonish-grey clay-slates wore 
identified as ‘ Cypridinen-Schiefer ’ by Kayser, who mentions 
the occurrence of numerous examples of Paaidonomya vtnuBta 
as well as TrimerocephaluB (cf. cr;^tophthaImuB) in them. At 

* My frioad Mr. W. A. E. Ussher tolls mo that he sees no reason why 
Entoimdes should not occur at Buuth Pethorwin; for thol\»thorwln beds 
are Upper Devonian and aomewhat similar in places to the Livaton beds 
(between Bickingtou and Bovey), and they are correlated with the 
Tilton beds ; ho also regards them as being rorrelative with the zone of 
Mhynchondla IHiemis in the Ardennes. 

t tT(*bor das D«vod in Devonshire und im Boulonnais,** Neues Jahrb. 
f. Min. Arc., 1B89, vol. i. part 2, p. 185. 

t On the road from Ugbrooko Park to Lewell (near Cbud]eigh),and at 
Whitoway Farm, about xiiilos south-east of Ohudleigh. These plaoes 
na north-east of Uio Bovoy valley ; Bickingtou is south of that valioy. 
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Qoodrington red cla7^6latf» eoQtftm J\mdinMmya tmmfa 
and JEntomis $erraU}ttriaia, 

I'he faulted inliers of Upper-Bevouian slate in the Culm-- 
measure area between Bickington and Bovey*Traoey contain 
beds of different lithological type, all of which have their 
analogues in the Chudleigh district and in the Upper-Devo- 
uian tract between Bvdon Farm and Abbotskerswelli south 
of Newton-Abbot. Though they probably represent the 
^ Cvpridinen-Schicfer ’ for the most part, there are beds at 
and near Livaton and Woodhouse waich may belong to a 
higher horizon.’’ (Quart. Journ. Geol. Soc. vol. xlvi. (1890) 
p. 513.) 

In the specimens collected by Mr. Ussher for H.M. Geolo- 
gical Survey 1 detected (ibid. p. 614) from — 

Whiteway Farm : some small oblong Ostracoda (? Prf- 
mtViV)” and J?. liichteri^ sp. nov.*, rare. 

About a quarter of a mile north- north-west of Whiteway 
Farm : Entomis serratoatriata (Sandberger), good and 
abundant. 

South bank of the Teign, west of Combe-Oellars : En» 
tomia^ yery obscure. 

Kingsteignton Railway-cutting, near Hackney : Entomia 
aerratoatriata^ numerous. 

Knowles Quarry, Newton- Abbot : Entomia aarraioatriata 
and E. gyrata (Richter) • 

^^East side of Knowles Hill, Newton- Abbot : EaUmia 
aen'atoatrmia and E* gyrata. 

North of Greenaway Hace, near Newton-Abbot : En^ 
tomia aerratostriata? 

Castle-Dyke Quarry, near Highweek : Etitomia gyrala^ 
abundant : E. aerratoatriata, rare. 

^‘West of Western House, near High week: EtUontia 
aarratoatriaia. 

By road west of Western House ; Eniomia gyrata. 

East Orwell : EnUnnia aerratostriata. 

« West ot Livaton : Entomia aerratoatrtatayrare. 

Iiane near Leuda Mill, near livaton ; Entomia aerraio^ 
striata^ obscure. 

Anstey’s Cove Cliff : Eniomia aerratoatriata^ numerous. 

West end of Goodrington village : Entomia aerratostriata, 
squeezed and obscure.*’ 


a This was given as £, Smdhergeri from of the farm, lee. eit. 
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Description of the Species^ 

1. Entomis'^ aerratostriata (Sandbergcr). 

(PI. XI. figs. 1 2 a, i.) 

CVtheriiion-Sclucfor,” G. Sandbergor, Neaos Johrb. f. Min. &c., 1842, 

p. 226. 

V^mdinaX serratoBtruUai G. SandboTgor, Jnhrb. Vereins Naturk. 
Ntttwan, 1846, pp. 120, 121, and 123, pi i. figs. 0 and * ; et CypHr 
dim dimidiata^ G. Sondberger, ibid. p. 123 ; coll ot litt.’’ 

VppruUna serratmtriataf Broun, Index Palroout. 1848-40, part i* p. 387, 
part ii, p. r>(K); et ^*()^herina dimidiatUf Sandb., in lilt et spedin,'^ 
p, 387. 

Cytherina etriaitda et C. Aefni^>A<mca, Richter, Boitrag Palseont. 

Thuring. Waldos, 1H48, pp. 10, 20, pi ii. tigs. 6 17. 

C)//trultm efifratoetriataf G. and C. L. Fr. von Bandberger, Vorstein. 
rhein. Schicblon-Byst. Nassau, part i. I860, p. 4, pi i. figs. 2^ 2a-*. 
(Including Cythenna striattda and hemt^fh^rrica^ Richter, in the 
synonymy.) 

Oypridina setratoetriatOf Fr. Rollo, Neues .Inbrb. &c. 1851, p. 603. 
(^ridim aerraioeinata^ Broun and Ferd. Koomor, lethma geognoat. 
.3rd edit. vol. i. (1861-60), part ii. (1H62-64), p. 632, pi 0". 
figs. 10 a -d. {("yUherina atriutula et C, hemvf^^hrrica^ Richter, are 
iucludt'd in the synonyiny.) 

Cypndt7ia aerratoatriaUi, F, A. Koenior, Beitr. geol Konntni«8 nord- 
westl. llorzgt'b. part i., Palmontographica, vol iii. 1864, p. 42, pi. vi. 
figs. 16 a, d. 

Oypridina ^ acrraf oat r iota, Jones, in Morris’s Catal Brit, Fossils, 1864, 
p. 104. 

CypruHna an'ratostiiata^ Rirhter, Btntrag Palnout. Thurin^er Wnldes, 
Itenkscbr. Matli.-naturw. (lasso k. Akad. Wissonsch. W len, vol xi. 
1860, p. 121, pi. ii. figs. 20 2i). ^ 

CyjtruUna ylohntoa^ Kicht<*r, *5«/. p. 122, pi. ii, figs. 30-ii2, 

(Jyprithna avrratoatriaiay F. A. Rocuior, Vorstein. llarzgebirgos &c., 
PabeotitogTJiphira, V(il. xiii, 1S0.3, p. 232. 

EniomU ot ('ypridiiion-Bchiofer, Jones and Kiikby, Geologist, 
vol. vi. 1803, p 400 ; Report Brit. Assoc. Newcastle (for 180.3), 1804, 
Trans. *Soct, p. 80. 

Oypridina srrraioatriata^ P’erd. Roomer, Oeognost, Beobneht. im Pol- 
nHchoii MitU Igebirgo, Zeitsrbr. deutseb. geol Geaell 1860, pp. 073 
and 000, pi. xiii. tigs. 4, 6 (the fig. 5 gives a wpianiose appearance to 
the sculpturing, somuw'hat like Richter’s figs. 21-26, inland 32, 
Dcnkschr. 1860), 

Oypridina aeiratoairiatn^ Richter, Das Thuringbeho Bebiofergt^birge, 
Zeitschr, deutseb. gool. Ge«. vol xxi. 1800, list of Thuringxan 
I’alfeozoic Fossils, pp. 300 and .301 , 

Oypridina aerratoairiaia, Ludwig, Uobor die Glioderung devon. Format, 
&c., Noues Jahrb. &c,, IHOO, p. 074. 

Chf^mdina aerratoatrmta, Richter, Zeitschr. deutseb. geol Gesell. 
vol xxi. 1800, p. 768, pi xx. figs. 3-10. 


t Por an account of Entomia and its synonyms see ** Monograph of the 
British Oarboiiiferous Entoniostraca,” Palanuil. Boc. 1884, pp. 82-84. 

i Not the Vypridmaot Milne Edwards, ns explained in the ‘Mono- 
graph of the Tertiary KiUomoslratai,* Palo‘onl 8oc, 186tS, p. 0. 
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JSntomiB mratoitHata (Sandl)erger)i Jones^ Atm. & Mag. Nat* Hiat 
aer* 4, vol. xi. 1878, p. 414, 

Entotnis globulus (Richter), J ono«, i&m/, p. 415. 

Itichteria iterrato«(rutta, Jones, Noues Jahrb* f, Min. &c., 1874, p. 180 
(ae<' Ann. Mag. Nat. Hist. Hepteinher 1870, p, 18.8). 

Cynridina (Entovnis) $enatostriata^ Ihgnhy, Thosaur, Dev.-Oarboaif, 

1 878, p 127. 

Itivhlma {Eniomw) wrrntMtriafa^ Rignby, ibid, p. 28. 

l^hitomh nfrratoBtrmta^ Jones, Arm. & Mag. Nat. Hist, acir, 5, vol, iv. 
JH71), pp. 182-187, pi xi. bgH. 1, a, 5, f* 13-17. 

Enlumw HerrntoAtriata^ Johob, iliid, »er. 6, vol. xii. 188.3, p. 245, pi, vi. 
figs. 4 and 5. 

Owing to the usually bad state of pi^eservation in which 
these little Ostracodous valves and carapaces occur, both 
from loss of the test and the pressure they have suffered in 
various directions, they rarely present perfect conditions for 
description and figuring (see pi, xi., Ann. & Mag. Nat, Hist, 
Septcinbor 1879, i‘or various examples). The English specie 
mens, now figured, form no exception, but are variously 
modified, with the nuchal sulcus misplaced in figs. 1 and 2, 
and nearly or quite extinguished in figs. 3 arm 4 of other 
species. Other specimens have indications of the sulcus in 
its proper mid-dorsal position ; and in size these English 
examples correspond with the Oerraan I'he best preserved 
as to outline have the normal oval shape and the delioato, 
raised, longitudinal strim, which usually appear to be pitted, 
but are sometimes pimpled, along the underside, as seen also 
in pi, xi. (1879), figs, 1 J, 6 i, and 7 b ; the pits or pimples 
having different intersticeB| according to age and state of 
preservation. The raised lines converge at the ends of the 
valves, as in nl. xi. (1879j, figs. 1 a, da, and 7 a. On these 
lines, in hollow impressions of the valves, pita (PL XI. 
figs. 2 2 i) occur, and those have evidently been left by 

little prickles once existing on the valves; and in raiaad 
casts (of the convex valves) there are minute tubercles or 
pim^ea (PL XL figs. 2 a, 2 h)^ instead of small pits, and 
evidently the bases ot broken prickles, small setm, or bristles, 
once fringing the thin longituainal ridges. 

2. Entmie Sichtm^ sp. nov* (PL XI. fig. 8.) 

Eniofnii Sanibergeri (Richter), Jonas, in Quart. Jdurxu Qeol. Soe. 
yol. xlvi, 1690, p. 514, 

This at first sight looks like an exaggerated form belonging 
io the species last described. Its taa<m larger siee (2 x 

a These latter were figured iu pi xi., 1879, with au amplification of 18 
diameters ] the former are x 80 diam. in PI. XI. 
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milliip.) and coarser ridges, however, are stroiw distinctioas. 
It has been much modified, tho ridges ^vine sqaeezed 
up into sharp edges ; and at the same time the upper margin 
seems to have been flattened and broken and the smoos nearly 
obliterated. At one time I thought that it might match 
Kichter’s E. Sandbergeri, taking into account his bad 
drawings ; but I cannot now reconcile the two forms, how- 
ever much they may have been modified by pressure, particu- 
larly as the ridges are spiral in Richter’s fig. 17, pi. xx., 
Zcitschr. deutsch. geol. (res. 1869, and they are simply 
longitudinal and somewhat convergent at the ends in PI. Al. 
fig. 8. As it is larger and more roundly oval (proportionally 
higher) than E. aerratoatriata, with fifteen instead of about 
thirty ridges, and therefore belonging to the (htck-wrinkled 
group, 1 separate this form as EnUmia RitAteri, after my 
deceased friend Dr. Boinhard Richter, who interested himself 
for ma^ years in the discovery and elucidation of many forms 
of tho Devonian Entomides in the neighbourhood of Saalfeld. 
This specimen, from Whiteway Farm, is unique. 

8. Entomia gyrata (Richter). (PI. XI, fig. 4.) 

Cytherina, Bichter, Beitrag Paloont. Thiir. Waldes, 1R48, p. 46, pi. vi. 
fig. 212. 

CytiriAna yyraiti, Ricliter, Dtinksehr. Akad. WisMUSch. Wien, voJ. xi. 
1866, p. l22, ii. figs. 33, 34 ; and Zeitschr. deutsch. geol. Oesell. 

Tul. xxi. 1363, p. 760, pi. xx. figs. 13. 14 (bad fifmro^. 

Riohttria (£ntomu) yytxita, Bigsby, Tlieaanr. iW.-CWbonif. 1878, 
p. 27. 

E^otma gyrata, Jones, Ann. & Mag. Nat. Ilut. ser. 5, rol. Iv. 1879, 
pp. 165-187, pi. xL figs. 4, 8, 19-12, and 18 (From l>r. Bichtw's 
typical specimens.) 

EnUmia gyrata, Jones, Ann. & Mag. Nat. IIi8t. aer. 5, voL xii. 1888, 
p. 2^, pi. ri. figs. 8 a, 8 5. (Unman.^ 

We know from G, West’s careful figures (above referred 
to) of Dr. Richter’s own specimens what E. gyrata really is, 
with its enrions subconcentric wrinkling, wuuih reminds ns 
(as Richter has noticed)' of the delicate markings of onr 
finger-tops. The specimen before me, from Castle-dyke 
Quarry, Devon, has its wrinkles, ridges, or costtd® wide 
apart and squeezed into sharp edges, and therein it diffors 
from the type ; but tlie pattern appmrs to be essentially the 
same. When perfect tho valve was about 1 millim. long 
0*7 millim. high, whidi is rather smaller than the German and 
Uralian specimens. Rather than propose a new specific 
standing tor this unique specimen 1 place it with E. 0rata. 
on account of the plan of the ornament, though Imjuy pre- 
served. It may possibly be a varie^ of that species. 
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MrfNdhbfti, OtatiBi, Wciua Jahrb. f. Hin. &c.( 1881, rol. i. 
p. 184, fl. iv. %. 8. 

Hr. 3. H. Clarke, of Albany, New York, found this species 
rather abundant in the /ntumsscens-Kalk, belonging to the 
lower part of the Upper Devonian, at Bicken, Westphalia. 
The specimens he described in his paper when he was in 
Ghermany were from 2 to 2^ millim. long; but the only 
examples that he could lately send for examination and 
figuring are smaller, though plentifully distributed in two 
little jneces of the rock from Bicken, These carapac^ are 
subglobular, or, rather, subovate, with a high convexity in 
the middle (1*8 millim. in %. 8) : glossy black and of many 
sizes, scattered through a dull bla^ limestone, and leaving 
glossy impressions. They vary from 1’6 x 1*3 millim., 1*4 x 
*76 millim., 1‘2 X ‘9 millim.| to *6 x *4 millim., and smaller. 
The sulcus, os noticed also in Mr. Clarke’s description, loses 
its simple furrow>like shape in some cases by having its sides 
unequallv raised or by being represented only by a central 
pit; in the small (probably young) state, fig. 7, the sulcus is 
not well developed; and the other conditions may also belong to 
stai^es of ^wth. The ornament is essentially a concentric 
senes of min, raised, interrupted lines, like those of Entomis 
gyrata (see figs. 4 & 5). In fig. 8 a tuey are quite concentric 
to the central pit, but with a somewhat angular or lozenge- 
like contour; in fig. 6^ however, they are carved at one end 
of the valve and longitudinal at tho other. Between these 
raised strue ore numerous delicate, transverse, flexuous, and 
branching lines, starting from the lower or underside of the 
linear wrmkles or costuXn, and dying out before they quite 
cross the interspaces (fig. 6/^}. The varmbility of the 
ornament has been very appropriately recognized as diarac- 
teristic of this German species. 

EXPLANATION OF PLATE XL 

Fig. I. Sntmu mraMriata (Sandb.). a, hollow inmrea^n of left 
valve, X 80 diom. : 6, ornament of the aame, x 76 diam. From 
N.N.W. of Whitoway Form. 

JF%r. 8. JBotomib wrrwtoitrMte (Sandb). a, oonvez cast of [right valv& 
X 80 diam. ; A omament of the aatte, showing ndges and 
pimplea, X 76 diam. From N Jl. W. of Wyteway 
Fly. 8. Milomi BicliU ri, ap . dot . Left valve, aomewhat oKwhed, X 80 
diaiiif Vrotu w£it6WAj I'VMmv 

4 AAimMoyraai C^chter), variety. Left valve, imparftet, x 80 
diam, ^m OasUe-Oyke vhiany, 

Fig. 6. Fntmk eorfMWAile, Clarke, Left valve, x 80 diam, 



824 


Mr. A. 0. Butler on Acetptanee or 

I'V* JEntomiB varioitriaiaf Olarke. a, Hfflit valve^ showing lx)th nulciui 
aud atrial to bo modifiodi X w oiam, ; h, striao and interatitial 
omamont; x 75 diam. 

Fujn 7, JSntomis varioetriata, Olarko. Right ralvo of a young individual, 
X 80. 

Fi^, 8, Ffifoma vanostriatay Clarke, a, right valve of a large apecimen, 
with R central pit K^prasentingtho aulcua; and the atrieo modiiied, 
X 30 (Uani. ; b, \ontral proule of the same, X 30 diam. 

Figs. 6-8 from Bicken, Westphalia. 


XXXVIII. — Notes made during the present Year on the 

Acceptance or Rejection of Insects hy Birds. By ARTHUR 

а. Butler, F.L.S., P.Z.S., &c. 

As I consider that the question of the immunity from destruc- 
tion of certain insects by birds is still far from being an 
ascertained fact, I have again made notes this year on the effect 
produced by offering various insects and their larvse to the 
occupants of my aviaries. These are as follows 

Indoor Aviaries. 

1. Cockateels, Budgerigars, and Australian Zebra- Finches. 

2. Pekin Nightingales alone. 

3. Whydah-birds, Weavers, American Nonpareils, Saffron- 
Finches, St.-Uclena Seed-eaters, Green Singing-Finches, 
Canary. 

4. Mannikins, Waxbills, and Blue Robins. 

Conservatory. 

б. Cage containing White-cared Persian Bulbul. 

Outdoor Aviaries. 

1. Chaffinches, Hen Bullfinch, Great Tit, Blackbird ; all 
in good-sized cages. 

2. Chaffinches, Greenfinches, Redwings ; alMiying freely 
about. 

3. Large cages containing Blackbird and Fieldfare. 

4. Buntings, Bullfinches, Linnets, Goldfinch. Canaries, 
Siskins. Indigo-Finch, and Australian Zebra-Finches : au 
flying freely about. 

Altogetber thirty-six species, most of them flying about m 
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htae aviaries iittcd up with natural branehes and growing 
shrubB and trees. 

I made my first observation on the 27th April, when I 
turned full-grown females of the two spiders Tegenaria 
domestioa and Dyadera Camhridnei into the aviary containing 
the Blue Ilobina, Waxbilla, anti Mannikins. Not One of tho 
birds showed tlie least fear of them fthe smallest birds, as a 
matter of fact, do not fear the largest British spiders), but tho 
cock Blue liobin flew down at once and devoured each as soon 
as it began to run. 

On the Isl of May I obtained a number of larvie of the 
cockchafer (JSielohntha vulyaria). and on the let, 2nd, and 
3rd of the month I gave examples to the Fieldfar^ Blacky- 
birds, Redwings, Blue Robins, Pekin Nightingales (Letoihrijs 
ftUewt)p Bulbul, and Great Tit; the Blackbirds, Bulbul, and 
Great Tit ate theirs immediately, tho Blue Robins killed but 
did not relish theirs, tho other birds ignored the larvoe. 

On May 4th and throughout the sufnmcr hundreds of the 
two white butterflies Qanoria rapm and brassiem have been 
eaten with great satisfaction by tlio Blue Robins, Yellow 
Hammer, Nonpareils, Indigo-Finch, and Chaffinches. 

On the 1st and 19th June I turned larvaa of Jlypotiomeuta 
padella into my outside Finch aviary and into the Bluo-Robin 
fiyitLry ; the Indigo-Finch ate one or two but did not relish 
them ; the other birds i^ored them 

On June 9th and LOth I offered soldier-beetles ( Tdaphorm) 
to the Blue Robins and Chaffinches, which appeared to eat 
them with pleasure ; yet, after this date, although I repeatedly 
offered this beetle to them, both species refused to touch it. 

On the 19th June I obtained the first specimens of EruUdU 
tmax and turned them into my three largest aviaries : the 
Blue Robins, Orange Weavers, and Nonpareils examined 
this fly, but would not eat it, although last year tho Non-> 
pareils ate a considerable numW ; the Indigo-Finch, how- 
ever. at once flew down, seised and ate the flies with pleasure. 

Alx)ut the middle of the month my hen Blue RoW want 
to neat and the cock became most attentive to her, Carrying 
eveiy insect to her until her eggs were batdred. when he 
transferred bis attentions to the young. On the 37th June, 
however, previous to the hatching of the eggs, 1 found a larm 
gravid female of the gooseberry-moth {AhinDMa$grimf^ 
which, when thrown into the aviary with the Xndigo^Ftn^ 
and Buntings, feigned death and so escaped notice ; 1 tbenuh 

s tt will be remembered that thUi larva was much eiyoyed by a apeei- 
mea of Ottrpodttm formerly in my possessbn. 

Ann, cfc Mag. N. Mist Ser. 8. Voh vi. 
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fore took it out and threw it into the Blue-Jftohin aviary ; the 
cock bird immediately flew down^ seized it, and was so much 

{ deascd w itli its flavour that, although the hen begged for it, 
le would not give it up, but devoured it himself. The 
young birds were hatched during the first week of July, but 
only one was eventually reared; this nestling was almost 
entirely fed upon flies, snidera, large and small (including 
numerous full-grown females of Tegenaria atriouj one of the 
most repulsive-Jooking of our British species) , whitti butterflies, 
numerous examples of Pterostichua inadidas^ moths (including 
A grot is saucia and Zetusera (v$culi)y mealworms and small 
earthworms : the only moth 1 was doubtful about w^as the 
wood-leopard (Zeuzera wsculi ) ; the old birds ate several 
specimens, but I did not sec them disgorge them for the 
benefit of the young. 

On the 10th August I obtained a full-grown caterpillar of 
Cerura vinula^ a specimen of which, it will be remembered, 
was greedily eaten some years ago by my Nightingales. 1 
turned it into the Blue- Robin aviary, and the hen flew down, 
seized it in the middle, and carried it to the ground, then 
started back suddenly as if stung (possiblv the laiwa had 
ejected acid into her mouth or eyes) ; she then examined it 
curiously, jieckcd at it cautiously, springing back after each 
peck, and finally flow away. The cock and young bird now 
flew’ down and examined it, the former pecking it and jumping 
back several times, evideuth* half afraid of it ; then both flew 
away, and I took it out. It was quite uninjured, so I turned 
it into the next aviary, when the Weavers and Nonpareils 
flew down and formed a ciicle round it; they walked round 
and round with outstrelclicd necks for two or three minutes, 
the hen Nonpareil alone venturing to peck it once; then all 
flew away simultaneously. The caterpillar never once put 
itself into what is supposed to be a terrifying attitude,” nut 
crawled like a great gaudily-coloured slug along the ground. 
I now turned it in witli the Leiothrix^ and they jumped 
round and necked at it, but found it too tough a morsel ; I 
do not thinK they were a bit afraid of it. 1 next oflTcrod it to 
one of my Blackbirds, but he sidled away along his perch 
and looked in a contrary direction. Lastly I put the cater- 
pillar into the cage containing a Groat Tit, and he flow down 
at once, seized and tore it to pieces, eating it with relish. 

At first sight it would appear that, judging by these 
experiments, the caterpillar of Oemra vinula enjoyed almost 
perfect immunity froni^ destruction ; but when we consider 
that the birds which rejected it were, with the exception of 
the Blackbird, only those which would never come in contact 
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with it in a atatc of nature^ and that the bird of all others 
which would be most likely to come across it was the very 
one which showed no fear of it, but devoured it with avidi^, 
the protective character of the caterpillar, consisting chiefly 
in its violent contrasts of colour (for the one experimented 
with never exserted its tentacles, even when violently 
pecked), ceases to be of any very groat advantage to it 

On the 2fltlx August I obtained larvas of Spuarctia lubri* 
ce.peda^ which one of my Blackbirds ate directly they were 
thrown into his cage*. 

My experiments this year have convinced me that the tastes 
of birds not only differ in individuals of the same species, but 
that the same individuals in consecutive years vary as to their 
likes and dislikess ; in the second place they have confirmed 
the opinion, based upon previous experiments, which I 
expressed in my last paper, via. that no insectivorous bird 
has the least fear of the largest British spider (doubtless if 
one offered a My gale to a Waxbill or Goldcrest the bird would 
be alarmed) ; tliirdly that, as already shown, the imago of 
Abraxas grossulariaia is far from being distasteful, although 
the larva is distinctly so to many, if not to all, insect-eaters ; 
lastly, that caterpillars and birds do not share with human 
beings the notion that the lino of beauty is terrifying when 
seen in a large moth-larva. If a caterpillar gets a dig in the 
back from the beak of a bird it doubles up just as a human 
being would from a blow on the opposite side of his body ; it 
does not do it to terrify the bird, but simply because it is in 
pain. 


XXXIX . — Revision of British MoUmca. By the Rev, 
Canon A, M. Norman, MX, D.C.L., F.E.S., F.L.S., &c. 

[Oontinaed from p. 01.] 

Older IV. PULMONATA. 

It is only in a few cases that 1 have thought it necessary 
to make observations on tlie species of Land and Freshwater 
Mollusca, nor have 1, with few exceptions, given the varieties. 
These will be found in ‘British Oonchology;* and very 
much has been written since on the subject in the ' Journal 
of Conchology^^ to which journal it is only requisite to refer 
those who are interested in the subject 

a This larva has aince been eaten with satiafaction by a Obaffinch, 

23* 
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Suborder I. OEOPHILA. 

A. Monotbemata. 

Fam. 1. TestaoelUda. 

Qetius Testacelia, Cuvier. 

17C. Tcstacella haliotulea, Drap. 

Yar. scutulum, Sowerby. 

177. TestaceUa Maugei, Fdrussac. 

This species is completely naturalized and widely spread 
now in gardens throngnout England, and has been alw found 
in Jersey by Mr. Bull. 

Fam. 2. Limacidts. 

Genus 1 . Limax, Linn^. 

178. Limax maximus^ Linitd. 

179. Limax marginatua, Muller, »£. arbonm^ Boucb.>Chant. 

This is generally considered, and 1 think with reason, to be 
the L. marginatua of Miiller; but Jefireys in Brit. Conch, 
vol. i. followed Drapamaud in applying that name to L. oati^ 
natua ; but see vol. v. p. 155. 

180. Limax Jlavua, Linn. 

181. Lifnax agreatis, Ilian. 

182. Limax Icevia, Muller, sL. brunnem, Bouch.*Chant. 

Jeffreys, who had little studied other Molluscs than those 
which bear external shells, supposed that this was a variety 
of L. agreatia. It is very differeut in form from that species, 
very local, and inhabits, so far as 1 have observed, marshy 
meadows. Jeffreys at a later period described it (see Brit. 
Conch, vol. V. p. 156). 

183. Limax teneUua, Miiller. 

The admission of this species into oar lists I believe chiefly 
rests on Mr. Alder’s authority. The specimen figured by 
Forbes and Hanley was found at Allansford, near Shotley 
Bridge, Co. Durham. All Mr. Alder’s original drawings are 
in my possession, and among them is that of this slug. 
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There we three fi^ures-~one of the nataial stse, the eeootid a 
lateral enlweed view, being that given in F. & H., the third 
taken from mIow ; but a point of especial interest is that at 
one comer of the cardboard are still to be seen traces of a 
yellow stain, underneath which is written stain of the 
mucus.” ‘*The mucus (this character is especially to be 
noted) is orango^loured ” {F. di 11.). 

North Mavine, Shetland, on atones in a watercourse of a 
mountain rill {Jeffirtya). 

Subgonus Amaua, Moq.-Tandon. 

184. Lt*m(u;carinatu«,Bi8SO,aB£.fnarytRatu«,Drap.&Jcffreya 
(non Muller). 

185. himax getgatea^ Draparnaud. 

This is generally considered a rare species ; but I have 
found it more frequentlv than the lost, and described it man^ 
years ago (‘Zoofogisv 1853, p. 4048). I have had specie 
mens from St. Martin’s, Guernsey ; Torquay ; Tenby ; several 
places in the county of Durham, including my own garden 
here ; Cumbrae, N.B. ; Killamcy, Ireland. 

Genus 2. Vitbina, Draparnaud. 

186. Vitrina pelludda (Miiller) . 

Genus 3. Conulus, Fitzinger. 

187. Conulua fuhua (Miiller). 

A species apparently of more extensive distribution than 
any other land-shell — the whole of Euro{)e, North Africa, 
the Azores, Western Asia, Siberia, Central Asia, whence it 
is recorded by von Martens. 1 cannot find the slightest 
difference when shells of the American Ileltx eJieraina^ Say, 
are placed beside European fulvua, and that shell ranges from 
Alaska to Florida, Hudson’s Bay Territory to California and 
Texas. Moat authors make II. cherainn a synonym of 0. 
jfttlyna; but Dali (Proc. IJ. S. Nat. Mua. 1885, p. 271) 
writes : — This species will probably be found identical with 
£!, fulvua ; but as the name of /uhua is not uncoutested and 
there seems to be some discrepancy in observations of the 
soft parts, I prefer to retain Say's name.” 

Genus 4. Hyaunia, Fdrusaac. 

188. liyalinia oryaialliau (MttUcr). 
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189. Ilyalinta niiida (Mliller). 

190. IlyaHnia ewcavata (Bean). 

191. Uyalinia pura (Alder). 

192. Hyalinia radiatula (Alder), ?sx Uelix hammonis^ Strom. 

TL radiatula^ like Gonulm fulvus^ has an enormous range, 
extending over Europe, Caucasia, Siberia, Amoorland, and 
North America, down to Florida and up to such remote', nlaces 
as Behring Island, and even Point Barrow, Alaska, wlicnce 
Dali records it from moss off the tundra.'* It is the Hyalina 
jpellucida^ Lchncrt, and Helix electrioa^ Gould. 

193. Hyalinia glabra (Studer). 

Thirty years ago my dear old friend Alder gave me a scries 
of seven ^ecimens of this shell rightly named, which had 
been found by Mr. Gilbertson, of Preston, about 1837 I 
also have from his collection three European specimens of 
the same shell, which I have little doubt were sent to him 
for comparison by Fdrussac, with whom he was in frequent 
correspondence. Dr. Jeffreys in 1870 (Ann. & Mag. Nat. 
Hist. May) recorded the species as British, it having been 
found by Mr. Thomas Eogers at Marple Wood, Cheshire, 
and by himself at Grassmere and Barmouth. Three of Mr. 
Bogers's specimens (j^iven me by Jeffreys) ran|^ in my 
cabinet next to tliose oi G ilbertson. Subsequently I collected 
this shell in company with Jeffreys in his own grounds at 
Ware Priory; and it has since been found in many other 
localities. 

194. Hyalinia alliaria (Miller). 

195. Hyalinia cellaria (Muller). 

196. Hyalinia Draparnaudi (Beck). 

In the * Journal of Oonchology/ vol. iii. p. 177, this shell 
is stated to have been found by Mrs. Fitzgerald at Guernsey, 
Torquay, and Bristol. 

197. Hyalinia nitidula (Drap.). 

Var. 1. nitensj Mich. 

Var. 2. Ihlmiij Gilbertson. 

Westcrlund and other continental authors, who have 

* Aider, Mag. Zool. and Bot. 188S, ii. p. 108, and Graves Turton^s 
Manual, p. ICO. 
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greatly multiplied so-called sijecies in this genos^ regard //. 
nitens as distinct from //. nxtidula^ and immii as a variety 
of it. 


Fam. 3. Helicid». 

Genus 1. Akjon^ Ferussac. 

11)8. Avion ater (Linn.). 

yox.Jlavua (Miillcr). 

199. Avion hortensin (Ferussac). 

Genus 2. Geomalacus, Allman, 

200. Geomalacus maculosuSy Allman. 

Gcjius 3. Helix, Linnd. 

ftul)genu8 1. PlTNCTUM, Motso. 

201. lldU pygmoia^ Drap. 

Hubfi^uus 2. Patula, Held. 

202. Helix rotuncUUa^ Miillcr. 

203. Helix rupestrisj Studer. 

Subgeuue 3. Vallonia, lliw»o. 

204. Helix jmlchella.yi^W^x. 

Var. cosiata^ Miillcr. 

Subgonus 4. Acanthinula, Bock. 

205. Helix aculeata^ MUller. 

206. Helix lamellata, JefiVeys. 

Subgenus 6. Gonostoma, Held. 

207. Helix obvoluta, MtlUer. 

Subgonus 0. CmxoTumA, Leacb. 

208. Helix lapicida^ Linn. 

^ubgenus7. Fbuxicola, Held. 

209. Helix hiepida^ Linn. 

Var. 1. ooncima^ Jeffreys. 

Var. 2. depikta, Pfr. 
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210. Helix TufeaoenB^ Pennant. 

21 1. Helix granulata^ Aldeti = //• aeric^^ Drap. (non Mfiller) « 

212. Helix revelata^ F^ruasac. 

213. Helix faaca^ Montagu. 

214. Helix cantiana^ Montagu. 

215. Hdix carthwiana^ Mtlller. 

Subgenua B. Ajuanta, Leach. 

216. Helix arhuatorum^ Linn. 

Varieties of this species described, J. W. Taylor, * Journal 
of Conchology/ vol. iii. p. 241. 

Subgenua 9. Eupabyfha> Hartmaim. 

217. Helix piaana, Mtill. 

Subgenua 10. XkhofhilA) Hold. 

218. Helix virgaia^ Da Costa. 

219. Helix ericeiOTumy Milll. 

220. Helix oaperaUXy Montagu, =? 27. interaeciay Poixct. 

221. Helix acutuy Muller, acutuBy Jeffreys. 

Subgonus 11. Tacura, Leach. 

222. Helix memoralisy Muller* 

Var. alholabiata. 

The shell shoeing in size, texture, &c. with the 
type, but the lip while. 

Scarborough {Bean & Leckenhy). 

Var. roaeolahiata. 

Shell agreeing in size, texture, &c. with tlie type, 
but the lip rosy pink. 

I have two sjiecimcns of this variety, one from 
Wells, Somerset, and the other from Falmouth. 
They agree in coloration and are yellow, girt with 
five deep salmon-coloured bands. 

223. Helix hortenaisy Muller. 

y^kwfuacolahiatay Kregl.,=:Jy»rf</a, Poir. 
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SubgonuB 12. PoMATU, Lekdi. 

824. Relist aspersUf MUll. 

225. IMist pomatia, Linn. 

Fam. 4. Pnpida. 

OenuB 1. Bulimimus, Ehrcnbcrg. 

226. Bulttninua montantu (Drap.). 

Var. albinua. 

Cooper’s Hill, near Cheltenham {J, W. Taylor), 

227. Btdiminue ohaeurue (Mull.). 

Genus 2. Fofa, Drapamaud. 

Subgenua 1. Laubia. Gray. 

228. oyUndraoea (Da Costa) a Pupa umbilicafa, Drap. 
var. Sempronitf Charp. 

** Shell smaller, aperture without denticle, lip 
not so wide ; Penyghent, Yorkshire.” («/. W, Tay- 
lor.) 

229. Pupa anyliea {F^nmBac) = Pupa ringena, Jeffreys. 
Sutherlandshire {BaiUie of Brora). 

Subgenua 2. Tobovilla, Faure-Big. 

230. JVpo eeoale, Drap. 

Var. Boileauaiana, Charp. 

Dorridge Bridge, near Ingloton, Yorkshire {Nel- 
aon). 

Var. edentula, Taylor. 

Bocks near Ingleton, Yorkshire («/. W. Taylor) ; 
Eastbourne, Sussex {Loydell), 

Subgenua 8. PomuA, Leaoh. 

281. Pupa muaoonm, Miili.,s3Piwa marginola, Drap. 

Tar, edmiula, M.>Tand. 

Brou^. N.E, Yorkshire {J. W. Taylor) t Mar- 
gate {wsimeU) ; Clovedon, Somerset {A, M. N.), 
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Var. albim, Menke* 

Clecvc Priory Worcesterehire ( W* ff. Boland) j 
Wcstonon-tlie-Ureen, Oxfordshire (not Weston^ 
super-Marc, as erroneously given by Joffreya) 

(Z M, K). 

Subgeniis 4. SrHYttABUTM, Agassiz, 

232. Pupa edentuhy Drap. 

Var. columella^ von Martens. 

Subgenus />. Isthmia, Gray 

233. Pupa minutiaaifua^ Hartmann, 

Subgonus 0. Alas A, JoAreys. 

234. Pupa alpeatria^ Alder. 

235. Pupa Lilljehorgi^ West. 

Vertigv Jeffreys, Brit. Ooneb. \oL i. (1802) p. 255, vol. v. 

pi. XV. fiff. 0; Jleeve, Bnt. Moll. 180.H,jp 117, ilescr. ot syn. nec tig. 
qu8B ox Moq.-Tand. cop. ; nec P. MotUimmmy l)up. WWerlund), 

Vertigo modeata^ Wosfct'riujid, (Efvers. af K. Vet.-Akad. Forh. 18fI5| 
p. 650 (nec V, modeata, Say). 

2Sipa Lilhehorgif Westerlund, Exposd critique doe Moll, de Terre ot 
a*Eau aouce d« la Su6do et Nqrrdgo, 1871, p. 00 ; Fauna dor in dor 
palaorc. Il<w. lobcnderi Moll. iii. 1887, p. 180. 

Vertigo LtUjeborqn^ Jeffreys, Ann. & Mag, Nat. Hist. ser. 6, vol. ii. 
(1878), p. 380. 

Under stones by the side of a small lake at Ballinahinch, 
near Rouiidstone, Co. Qal way, where Jeffreys made this ac(j[ui- 
sition to the British Mollusca in 1845* 

1 searched for the shell in this locality in 1874, but did not 
succeed in rediscovering it. 

236. Pupa MouUnaianaj Dupuy. 

Ptipa Mouliiiaianaf Dupuy, Hist. Nat, dos Moll. 1850, p. 415, pi. xx. 

%. 11 . 

Pujm CJiarpentienf Rhuttlowortb, Chomn. Conch.-Cab. 1862, p. 129, 
pL xvi, figs. 41, 4<). 

Pttpa Mouhnstttiuij Joffi’oys, Ann. & Mag, Nat. Hist, ser. 4, vol. xix. 
Ih 77, p. 432 (partiin), and sor. 5, vol. ii. 1878, p. 3^ (nec Brit. 
Couch. \ol. i. p, 256, nec vol. v. pi. xv. fig. 0), 
l\ipa Mmlinaiana, Keeve, Brit. Land and IresUw. Moll. (1868), p. 117, 
woodcut. 

l\ipa MouUnaiana, Wosterlund, Fauna der in dor paldarot. Itegion, 
lebenden Mollusca, iii, 1887, p. 136. 

Otterbourne, Hants ; Ilitchin, Herts ; and Essex border of 
Herts near llyo House {11. Groves). 
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287. Pum pygmaay Drop, 

Var* (pnadriatniatay Stader. 

Norwich {W, K. Bridgman^ in Mue. Norm.)| 
Dir tear, near Wakefield («X W. T'ayhr), 

2 IS, Pupa substnata, Jeffreys. 

239. Pupa aniiveHigo^ Drap. 

Subgreniis 7 \EEriGO, WiiiJor 

240. Pupa puailla^ Mull. 

[Pupa tumidaj Weatorlund. 

l\wa tumtda^ Weatorlund, Exposd entimje dea Moll de Torr et d’Eau 
douco de la HuMe et Nnrv^ge, 1871, p 91), Fauna der lu der 
palaarct. liog. lebenden Moll m. 1887, p 141 

I am indebted to Dr. Wcsterlund tor Pipa tumida^ of 
which I find a apecimen m my collection named W pusUla^ 
var. I am not suie that it is more than a dwaif variety or 
form of V. pusUla* The two specimens sent by Dr. Wester- 
lund differ from each other in the number of teeth, one speci- 
men having five and the other seven teeth, lie describes 
K tumida as ‘ 6-dentala ’ and F. pusilUi as ^ G-S-dciitata.* ” 
{Jfffreyaj Ann. & Mag. Nat. Uist. sci. 5, vol li, 1878, 
p. 381.)] 

241. Vertigo angustior^ Jeffreys. 

Bundoran, Donegal ; Bailina, Co. Mayo ; and Killauley 
Glebe^ Co. Sligo {Miaa Amy Warren), 

Genus 3. Balka, Pridcauz. 

242. Baka perversa (Linn.). 

Genus 4. ClahsiuAi Draparnaud. 

Subgenus 1. CnAVsiLiAsmA, MoUend, 

243. Olauaflta hminata (Mont*)* 

Subgenus 2* AxjjmA, Adams, 

244* Clauailia hiplicata (Mont.). 
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Subgeuus 8. Ktr^MidaiA^ Bruuna. 

245. Clausxlia hidentata^ Strdm^nsC. Tugo$a^ JeSt.^mT. 
nigncaris^ Pult* 

Westerlttnd makes Olau$%lia rugosa^ Drap,| a diflferent 
species from Turbo nigrtoana^ Pultencjr; but the Turbo 
lidentatus of Striim is an earlier name than eitlier. dating 
from 1765. 

246. Clauailia parvula^ Studer* 

ClamUia panmla, A. Schmidt. Kriiilohe Gruppon dor Enropalsohon 
Clauflilion, 1B57. p. 33, figs. ^^74^ 189^ 100; Brit* Oonoh. 

V* p. 101, pi. xclx. %. 2. 

Kinver, near Stourbridge j several specimens {Orant Allen) • 

The above reference will give good figures of the shell, the 
European distribution of which is thus represented in my 
collection : — Namur, Metz, Drachenfels, Geneva, Savoy, and 
var. minor from Oarinthia. 

It must be remembered that this is not the first time that 
so-called Chparvula has been recorded as British. Gray 

Manual,’ p. 218) writes : — Mr. Alder has kindly commu- 
nicated to me ^ a s^imen of the shell he sent to Turton, 
which Dr. Turton calls 6’. parvula (t. v. p. 69), and also tlie 
specimens of the true (7* parvula (according to Fdrussac), 
found in Germany, for comparison.’ He mrther observes 
that all the Britisli specimens he has seen he thinks are only"^ 
varieties of G. nigricans^ which I think the specimen fulfy 
bears out.” 

247. Clamilia Kolpht (Gray). 

[Jeffreys, vol. v. p. 162, pi. xeix, fig. 2, records ClauaiKa 
{Papillijera) eolida. Drap., as British on the strength of 
a single specimen tound by Mr. Bich (u dealer in shells) 
with 0. laminata at Stapleton, near Bristol. The wretchea 
figure given appears to me to represent tlie allied 0. lidene^ 
Linn. On papillaris^ Mull.) rather than On eolith^ Drap. 
G, bidens was long ago recorded by Pultoncy as having 
occurred in Dorset, and I liave a specimen which was one of 
several said to be British preserved in the Plymouth Museum, 
and given me thence in 1863.] 

Fam. 6. Stcnogyridcs. 

Genus 1. Cionblla, JefiVeys. 

Cochlwojm of Fdrussac included species of Glandina^ and 
is a synonym of that gcniu» ruthci tlian of the present one. 
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248. Oionella lubriea (Miill.). 

Sabgenua A!!Kca> Ijoaoh, 

249. Ctonella tridena (I’ulteney). 

For notes on this species sou Taylor, ‘ Jounial of Con- 
chology,’ vol. ii. p. 220. A reversed monstrosity Itas been 
found by Mr. J. Emmet, of Boston Spa. 

Genus 2. Cascii.ianella, Fdrussac. 

250. (JctfciUandla acieula (Mfiller). 


Fam. 6. Suecineida. 

Genus Succikea, Draparnaud. 

251. Suecinea putris (Linu.). 

252. Huocinea elegana^ Itisso. 

Westerlund separates 8. eUpana and .S'. Bossm., 

and gives seven named varieties of the former and seventeen 
of the latter. 1 cannot myself, after an examination of twelve 
of these named varieties, find any points which seem to me to 
constitute specific characters between these most variable 
shells, and therefore I follow Jeffreys in using the earlier 
name. 

253. Suecinea atagnaliaf Gassics. 

Saednea puttia,MW. vitrta, Jeflfrcyfi, Brit. Coneh. vt«l. i. (1872), p. 162. 
Suodana mrencenn, Jeffreys, Ann. & Mag. Nat. lltat use, 6, vol. ii. 

(1878), p. 678 (nee 8. vt/vtrm*, Morolet, JIde Baudon). 

HueeiMa atagnaUt, Gasales, Malac. Terr, et d’iSau douce do la rdg. int. 
litt. de 1’ Aquitaine, p. 14, fig. 2. 

Sucekutt ttagnatit, Baudon, Deuxitme Sunpldment k la Mon. dss 
Sucoindes Fnm^aises (1870), p. 1, pL xi. n^. 1-3. 

Jefi)«y8 gives the following localities : — Carmarthenshire, 
Grassmere^ and St. Albans Jj. G. J.), Cork {Himphr^a), 
Mitcham, m Surrey {Hanty Qrwaa). 

The audnaa are most wlBcnlt to distinguish and the forms 
ntn into each other, so that I am mjrself dnposed to hold that 
we have but two species 8. putria and 8. Monga. StKcinaa 
akutudia affords a good illustration of confusion. Jeffreys first 
remrred it to Sjautria as var. vUraa (1 supposetaking that name 
ftom Moquin-lwtdoiO } then receiving from Baudon the shell 
described by him as & cbM^is, said that his shell was the same, 
but that it was not B. dAiUa (Merely MS.) 0. Pfeiffer, the 
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types of which he had examined in the Cumingian collection, 
but that it was S. vireecena. Morelet. Baudon (L c.) replies 
that Jeffreys’n ftliells are not Idoquin-Tandon’a vitrea^ whicli is 
a var. of jmtrfa, that they are not 8. viresoena^ Morelet, with a 
type of which lie has compared them* lie refers them to /S. 
atagnalia, Gassies, and figures two of Jeffreys’s shells — that 
from Grassmere, which he considers typical, and that from 
St Albans, which ho calls var. JeffrayaL Judged by the 
drawings of these two shells, it seems to be a case of distinc- 
tion without a difference. However, wc have at least a 
certain name, and the British shells are 8. stagnalia (Gassies), 
Baudon. 

In the ^Annals’ Jeffreys refeiTed his shell to 8. dehilia^ 
Baudon, from whom he had received specimens : it may be 
supposed that these specimens were Baudon’s var. viridula^ 
which would be colourless, like Jeffrie’s own vitrea ; and it 
appears to me that to distinguish Saudon’s figure of that 
variety in his original monograoh (pi. ix, fig. 5) from his 
subsequent fibres of 8. aiognaiia is hair*spUtting indeed. 
But Jeffreys also stated that, having examinea Pfeiffer’s (i, s. 
Morelet’s) type, he found that to be a different thing. How 
so, I would ask, in anything but colour ? 

It happens that in the collection of the late Dr. Tiberi, of 
Naples, now a part of mr own, I find two Succinew labelled 
^*Succu debilwj Mori. Alger.,’’ and two others labelled 
cinm pleuraulacaf Letour. Alger.” This collection is re**' 
niarkubly rich in types, and I have no doubt, although it is 
not so stated, that these shells were received from the authors 
whose names are attached to the species. These shells are 
identical, pale horn-coloured, but differing slightly in depth of 
tint, remarkable for their short spire, and arc exactly repre- 
sented by the figure in Baudon’s original monograph as ouoctnea 
debilia^ var. stagnalia^ pi. ix. fig. 7. Now Morelet, in his 
second Supplement, has removed from his original 8. debilia 
the varieties stagnalia and tuberculaiay and elevated them to 
a species under the first of these names. Turning to Weater- 
lutid we find 8. pleuraulacoj Letour., given as a variety of 8^ 
putria^ and 8. debilia^ Pfeiffer, holding specific rank. 

With reference to Jeffreys’s (^Annals’) criticism on a 
mistaken reference of Baudon to 8* humtlia as having been 
described by Morelet, see Baudon Troisi&me Supplement 
it la Mon. des Succindes Francaiscs ’ (1881), p. 12), where he 
writes: — ^^Le nom de debilia V6t6 doand par M. Morelet, et 
Pfeiffer dderivit I’cspbcc, M. Morelet me ait, k ce sujet : ‘ Jo 
u’ai jamais ddcrit cette coquille. II y a vingt ans environ 
que je domiai & Cuming, sous le nom de debilia, une Ambrette 
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que j’ai recucilHe en Alg^rie* 0 W dans la collection de cot 
amateur que Pfeiffer la vit ot la d^crivit/ 

254. Huccinca oblonffa, Draparnaud. 

B. Ditkkmata. 

Fani. 7. Oncidiidea. 

Genua Oncidiella, (3 ray. 

255. Onciiliella celtica (Cuvxei). 

The young of this species in its larval state is furnished 
willi a shell which is afterwards cast off. 

The syatcmatic position of the Oncndiid® has been much 
disputed. Rorgh *, after reviewing the varied opinions of 
authors, sums up his views thus Onchidia agree with 

the Pnhnonata in the structure of the nervone syetem^ in tlie 
existence of a lung and of a parenchymatous kidney^ in the 
presence of the peculiar pedal gland^ and in various peculia- 
rities of the generative system. From a tolerably extensive 
knowledge of the so-called Nudibranchs I cannot but regard 
the Onchidia as pretty widely separated from them. On the 
contraiy, they branch off fioiii the Pulraoiiata ; they are PuU 
monata ta/itoA have adapted themseloes to an amphibiotic or 
marine mode of lifeP 

Suborder II. GEIIYOROPHILA. 

Fain. 8. Aurictilidft. 

Genus 1. Carychium, O. F. Miiller. 

25G. Carychium minimum^ Miill. 

Genus 2. Alexia, Leach, 

257. Aleaia myosotis (I)rap.)« 

258. Akteia dmticulata {f&axii^^Mdampus myosotis^ var. 
r ingens j Jeffr, 

Genus 3, LeucOnia, Gray. 

259. Leuccnia bidentaia (Mont.). 

Var, albay Turton. 

• Borgh, ^MorphoJodsebes Jahrbuoh,’ Bd. x. p. 172; translated. Atm. 
k Mag. Nat. liist. ser. 6, xiv. 1884, p. 2G9. 
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Fam. 9. OtiaidiB. 

Genua Otina, Gray. 

260. Olina odn, Turton. 

Var. Candida, Jeffreys. 

The variety from Sark (Dr. Lvkia, Mua. Norm.). 

Suborder III. IIYGROPHILA. 

Fam. 10. Limnaida. 

Genus 1. Ancthjs, Geoffrey. 

261. Ancylus fiumatilia, Milll. 

Var. capuloidea (Jan), Porro. 

Var. gibbosua, Bourg. 

262. Ancylus lacuatrta (Linn.). 

Genus 2. LiMNA'iA, Lamarck. 

263. Limncea alagndlis (Linn.). 

264. Limfuca paluatris (MttlL). 

265. Limncea truneatula (Milll.). 

266. Limncea glabra (Miill.). 

267. Limncea auricularia (Linn.). 

268. lAmncea peregra (Mttll.). 

Genus 3. Ahphipbplea, Nilsson. 

269. Amphipepha glutinoea (MUll.). 

This has been added to the Irish fauna by Mr. C. Ashford, 
who has found it in the Newry Canal, near Knoebrid^, Co. 
Down, and the River Brusna, Bong’s County (Joum. Couch, 
ii. p. 6). 

270. Amphip^lm involuta, Thompson. 

Genus 4. Fulmobbis, Guettard. 

271. PlanoNm comma (Linn.). 

272. Phxnorbia oontortua (Linn.). 

273. Planorbia carinatua, Mttll. 
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274, Blanorhts umhilicaius^ complanatuSy JefTr. 

(non Linn,). 

P. comf>loma(usy L., is generally now regarded as P, nititluHy 
and not tne present specicA, which, however, has bocn called 
complanata by Stein, Dnpuy, Moquin-Tandon, Looard, 
Bourgu Ignat, &c. 

276. PlanorhiH vortex (Linn,), 

276. Planorbis spirorbie (Linn.), 

[Ptanorbie dilatatmy Qt)uld. 

Pimorbift Invert. Mass. (IHtI), p. 210, ii^. 140; ibid, 

edit. Itinney (1870), p. 408, flg, 748; Rog^rw, Journ, (Jenuh. vol. i. 
(1H74), p. 81, 

An accidentally introduced species, which appears to have 
established itself in the neighbourhood of Manchester in the 
Bolton Canal at Pendleton and Galton {Thos^ Rogers).^ 

277. Pfanoriw Jeffreys, 

278. Planorbis albuSy Miillor. 

279. Planorbis nautileus (Linn.). 

280. Planorbis complanatm (Linn.)cBP niWzeA, Gray » //« 
Jbntanasy Lightfoot. 

Genus 6. Seomentinta, Fleming, 

281. Begmmtina hitida (Mull.) =: Planorbis linsatus (Walker), 
JeflV, 

Judged out of his own work, by comparing what is said of 
Mullers Planorhis nitidus in vol. i. p. oO, and vol. v. p. 172, 
Jeffreys shows that that species is the present and not the lost 
to which ho referred it, 

Fam. 11. Fhjrsldtt, 

Genus 1. Phtsa, Iiamarck. 

282. Pkysa Jmtinalis (Linn.), 

Sttbgenua Aplbxa, Fleming. 

288. Physahypnortm 

[To bo continued.] 

Afin. & Mag. N. IHsU Ser. 6. VoL vi. 
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XL.— Ebalia iiux : a Jteply to Mr, R. T. Ihcook. 

By the Rev. Oa»on Nojiman. 

Retukdino from a nine weeks’ dredging-expedition in Eaat 
Finmark, I find Mr. Pocook’s paper on the above subject hi 
the ‘Annals’ for July. I greatly dislike personal matters; 
but bis remarks cannot bo passed by, however much 1 regret 
that he should have neccssitiited my writing plainly. 

In the ‘ Annals ’ for last December Mr. rocock published 
an account of the Crustacea piocured in the trawlings of the 
‘Flying Fox,’ and the following notice of Eltafia nux is 
given ; — 


^^Ehah'a nujr, sp. n. 
"Ebalia vox, Norman, MS.” 


Then follows description, after which comes ; — 

“ A number of specimens of this species were dredged bp)" 
the ‘ Porcupine ’ in the Mediterranean. Some of these speci- 
mens were presented to the British Museum by the Rev. 
A. M. Norman and were labelled nu.r, Norm.’ This 
name is included in the list of the species composing tho. 
‘ Museum Normaniarmm,’ and is also in the list of the species 
of Ebah'a given by Mr. Miers in his Kepoit on the Brachyura 
of the ‘ Challenger.’ But no description of the species has yet 
been published. 1 have consequently taken this opportuni^ 
of characterizing it and have selected as t^pes an adult mate 
and female specimen belonging to the series dredged in the 
Mediterranean. In some of the small specimens of this 
series the larger tubercles on the gastric region of the cepba* 
lothorax are wholly absent 

“ A single damaged male specimen was obtained by Mr. 
Green at a depth of 315 fatnoms. This specimen differs 
from all the Mediterranean forms that 1 have seen in having 
the legs almost wholly smooth.” 

Immediately after this Mr. G. C. Bourne submitted to me 
for determination certain Crustacea which he had proenr^ 
in trawlings by B.M.S. * Research ’ off the south-west of 
Ireland. These were named, and the sjrnonymy of some of 
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the apreies aent, witli die addition of notiea which he waa at 
lilierty to uae or not aa he tiionght boat. At p. 315 of vol. i. 
of the * Journal of the Marine Biological Aaaooiation of the 
United Kingdom ’ is the following notice > 

^'EhaUa nvx, Norman, MS. 

“ 1880. Elialia nua, Nonusn, " NotoB on tho French Exploration of 
' Lu Travoilleur ' in tho Ihty of lliitcay,” Ann. & Mag. Nat. Hist, 
and Km, Krit. Aoeociation, p. .‘187. 

‘‘1883. Wmiia nur ^Norman), Marion, Aunalca du Muado d'llisfc, Nat. 
do Mareoillo, vul, i. Mdui. ‘J, p. 30. 

“ IKK'l, JSba/ia nu.i (Numimi), A. Milne-Edwarda, Kocueil do figuma 
dp (Irustacda noiiveaux ou pen counus, pL v. 

‘‘ 1880. JSdalia nux, I’ooock, Aim. & M^. Nat. Hist, set. 0, voL iv. 
p. 436. 

A single specimen was taken in 400 fathoms. Tho single 
specimen of the * Flying Fox^ was taken in 315 fathoms. 
Canon Norman sends me the following notes on this 
Hpecies ‘ Mr. Pocock seems to have been unaware that 
Ebalta nux had been admirably tigurod by Prof. A. Milne- 
Edwards. The following is tlie distribution of the species 
as far as is known to me : — 

« < ( l>orcupine,’ 1869, Stations 1, 3, 6, 11, all off the west 
and south-west of Ireland, in 90 to 1630 fath. : also Station 
46, lat. 69“ 23' N., long. 7° 4' W., that is to the north-west 
of the Butt of Lewis, on the margin of the Holtenia ground, 
in 374 fath. 

“ ‘ ‘ Porcupine,’ 1870, Station 8, lat. 48® 13' N., long. 9® 11' 
W , 257 fath. ; Station 10, off Cape Finisterre, 91 fath., 
Vigo Bay ; Station 13, off Cajic Mondego, coast of Portngal, 
220 fath. ; Station 26, off south coast oi Portugal, 364 lam. ; 
and in the Mediterranean, off Capo de Uatt, 60 to 160 fath., 
and 0)1 the Adventure bank, 92 fath. 

11 1 < Travaillour ’ Expedition, 1880. In this expedition 
Ebalta nux was taken many times in the Bay of Biscay off 
the Spanish coast. My notes taken on board give me 
July 17th, 666 metres ; July 23rd, 1107 to 1853 metres. 

“ Travailleur,’ 1881. in this year’s expedition Prof. 
MtlnC'Edwards reports it as again taken in the Bay of Biscay 
and also in the northern part of the Mediterranean, 300 
metres. 

« 1 1 Flying Fox ' and ‘ Keseaich ’ trawlings off the south- 
west coast of Irelatid. Profs. A. Milne-Edwards and Marion 
courteously recognise my MS. name Ebalta nux; but if that 
is icjccted it will stand as Ebalta nux, A MUne-Edwarda.’ ” 
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I really liad been under the tmpreiroiQn, and I fan^ that 
your readers will be of the aaroe opinion^ that I had dealt 
very tenderly with Mr. Pocock. 1 merely gave a |>lain 
statement of facts, corrective of Mr. Pocock"s omiasions, 
without further comment. Mr. Pocock complains that I bad 
“ taken occasion to charge him by implication with lack of 
couitesy for not giving what I consider duo acknowledgment 
to the name I applied to the alx»ve Oiustacean.” It happens 
that 1 took particular pains not to allege that lack of courtesy 
which his conscience now plainly tells him there was. Had 
he used a little care ho could not have fallen into it. Natu- 
ralists living in the countiy, with nothing but their own or 
neighbouring sn;)all libraries to dejiend upon, way well in these 
(lays be excused if they arc deficient in a knowledge of the 
literature of a subject on which they write ; but the case is 
different with an Assistant at the British Museum, who has a 
magnificent library at las elbow. The literature of deep-sea 
dredging is not extensive, and surely ought to have been 
caretully consulted before writing. Either Mr, Pocock was 
not aware or w'as aware that Prof. Milne-Edwards had admi- 
lably figured Ebalia ntuc in illustrations which ought to have 
been the first work consulted on Crustacea when examining 
deep-sea forms of the Eastern North Atlantic. If he did not 
consult that nork, he ought to have done so. If he dkl 
consult it, as he seems to imply in his last remarks that he 
had done, he had no excuse for writing **EMia nm, n. sp.,*’' 
instead of either ‘^Ebalia nuccj Norman, MS.,” or ^^Ehiilia nux, 
A. Milne-Edwards.” A^in, Mr. Pocock states that he was 
indebted to Prof. Carus^ ‘Prodromus’ for the knowledge 
that Ebalia nucc, Norman,” was “species uonduin ^ 
scripts ; ” yet he possessed the same moans of making the 
discovery which Prof. Cams had. 

But what specimens did Mr. Pocock describe as Ebalia nux, 
n. sp. (i. c. Pocock) ? The ‘ Flying Fox ’ specimen was 
apparently too imperfect for description, which was therefore 
drawn up from a scries I had sent to the British Museum 
when my friend Mr. Miers wished to examine this siiecies b 
connexion with certain ^Challenger’ forms. Whether this 
WHS a courteous act let others judge. 

'ilie same carelessness in consultation of papers is evi- 
denced in Mr. Pocock’s notes on Anamathia VarpenUtri and 
LispvgnathuH Thont$oni, of which he writes: — “1 am npt 
aware that they have ere this gained the right to be iiiclud^ 
in a list of the fauna of the British area.” Yet these species 
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fpero actually firat figured in the * Deptha of tlie Sea ’ as from 
oflp the Butt of Lewis, that is as niucii within the British area 
as the waters trawled hy the ‘ Flying Fox,’ and were again 
recorded by me as among the Crustacea procured in the 
* Knight Errant ’ ex|)odition. 

I must conclude with some general observations, regretting 
to occupy your pages on personal matters, but constrained to 
do so. 

MS. Nainen . — I regard the pnblication of these as highly 
obiectioiiabic, and it is well understood that authors are not 
obliged to recognize them. 1 liave had at ttinus scores, 1 
think ] may say hundreds, of M8. names in my collection, 
but never have printed such names unless compelled by cir- 
cumstances to do so. 

Correnjyoiuhnts. — Mr. Poeock lays to my charge that a 
letter which he wrote to me asking whether I had desonbed 
Khalta nux remained unanswered. 1 have no recollection on 
the subject, though I havea recollection of Mr. Pocock asking 
me some <jnesti<m, which I am under the impTCssion 1 
answered by postcard. If I left his inquiry unanswered 
I am very sorry. 1 never omitted to answer a letter in my 
life from willing want of courtesy, but I deeply regret to say 
that 1 have been obliged to leave many unanswered from tlie 
impossibility of finding time to reply to them. Ijast 
autumn, when Mr. Pocock must have written, 1 was quite 
unable to answer the numerous letters which were written 
to mo. This is impressed on my mind by the remem- 
brance that my friend Prof. Jeffrey Bell wrote twice if 
not three times to ask nte to allow him to see certain Echini 
which he desired to examine in eotinexion with Ins notes on 
Uie Echinoderms of the ‘Flying Fox,’ and that, though 
wishing to assist him as far as possible, I was unable to find 
time to scud them until they were too late to be of service 
{vide ‘ Annals,’ ser. fi, vol. iv. p. 441, note). 

I am not a naturalist by protossiou. Science is the recrea- 
tion, not the business of my life, and has always to be kept 
subservient to duty. Often, csuecinlly in the late autumn 
and winter months, 1 con find little or no time for the 
pleasurable pursuit of natural history. When possible 1 
endeavour to answer letters at once j but sometimes such au 
accumulation takes place that hope of making up arrears 
vanishes. For years, though usuRlIy working in one form or 
another not less than twelve hours a day, the time which 1 
kayo had for natnrai history has been more taken up ia 
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affording kelp to others in their studies than in pursuing my 
own work. For example, on returning homo now from my 
holiday I find a lar^je box full of letters and parcels from natu-^ 
ralisls of Great Britain and many countries of Europe, and to 
answer all these letters and determine the specimens on which 
my opinion is wanted seems impossihle* Collections mcan« 
while made by me ten and fifteen years ago as well as in 
more recent years remain almost untouched, and hence also 
]^IS. names and greatest neglect with respect to public collec- 
tions referred to me for determination. 

In conclusion, I must ask my scientific friends to be so 
indulgent as 

Firstj not to write to me to ask questions or submit speci- 
mens for examination unless they cannot do without assist* 
auce. 

Secondly^ to be assured that if any letter addroBge<l to me 
remains unanswered, it is not from discourtesy, but from sheer 
inability to find time to reply to it. 


JjT . — Descriptiom of notne new Sj>ecie» of African BuHer^ 
flea in (he ( \dleciion of Captain 0* E, Sheltey. By KaciLY 
MaUY fcJUAliPK. 


Fam. Danai&tB. 

Genus Neuroda. 

Nehroda hhengula^ sp. n. 

Nearest to N, echeria, Stoll {Aviauria evheria, Kirby, Syn. 
(kt. Lepid. p. 8), but differing in the much greater extent of 
yellow on the hind wing. There is a row of unequal yellow 
spots on the liind marginal border extending to the submedian 
nervure. The base of the hind wing is deep brown. 

The fore wing has a moderately large yellowish spot in 
tl)c middle of the discoidal cell, w ith a second larger oval 
8j)ot between the first and second median nervulcs. 

Between the radial or discoidal nervnles there are two 
medium-sized yellowish spots near the apical portion. At 
the apex of the fore wing there is a low or small white spots 
extending to the hind margin, with four smaller white spots 
outside the first row of spots, placed about the middle of the 
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fore wing. Along the co»tal margin there are two white 
spots. The utulcrside of the fore wing is a lighter brown, 
having all the sjwts plainly marked in white with the excep- 
tion of the two larger spots, which arc yellow. 

The hind wing is similar to the fore wing, having the 
yellow basal area quite as dark ns on the upperside, and the 
spots are white, while near to the prccostal nervuro there is 
one small white spot. 

Exp. 3’1 inches. 

Ilah. Matabi'lc Land. 


Fam. Lyeesnide. 

Genus SrAiittis, 

SpalgiD Jah'marffimta, sp. n. 

Nearest to 8. eptm, Westwood, but is much larger, and 
the general colour is of a creamy white. The hind margin 
has a border of light brown extending to the costa and 
colouring the wing at the base ; it is very wide near the apical 
portion of the fore wing. 

The hind wing has the subcostal nervuro paler, with no 
border along tbc hind margin, but having a small black spot 
at the end of eacli iiervule. 

The underside of the fore wing has a small black spot at 
the end of each nervulc, and the fine lines of brown are more 
approximate than in S. epiuSf the lines being coubnud to a 
border along the kind margin. From the costa to the base 
of the wring arc transverse linos of brow’D, less sti’ongly 
marked and becoming more numerous at the base. A long 
transverse line of browm extends from about the middle of the 
fore wing to the middle of the inner inai-gin, dividing the large 
white patch into two sections. The bind wing has the 
markings of the same fine character, but has more white 
between the lines than in 8. epiua. 

Exp. ^ 1*3 inch. 

The female has the apex, costa, and hind margin of the 
fore wing broadly bordered vith light greyish brown, widening 
X little more towards the base of the wing than in the male. 

On the hind wing there is a somewhat broader border of 
browm extending from the costa to the auid angle, the costal 
mat!^n being white. 

l%e underside of the fore wrin^ has a border of fine ttans- 
terse lines from the costa to the hind margin, these lines l^ing 
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more niimcrons at tlio baae. There is the same fine lino 
down the middle of the wing as in the male. 

The hind wing has the base and costal margin suffused 
witli greyish brown, with a small black spot at the end of 
each iiervule. 

Exp. ? 1'2 inch. 
lltw. Senegambia. 


Fam. Eesperidts. 

Genus ANTinoNUS. 

Anligonua JatAesoni^ sp. n. 

Nearest to A. in(lrani\ Moore, but differs in the general 
colour being a much lighter and altogether of a warmer 
yellow. The whole of tlie fore wing is reddisli buff, relieved 
with white semitransparent spots. There are three white 
transverse spots at the end of the costa, with three extra spots 

i daced outside the costal spots near the apical portion of the 
ore wing in a half-circle. 

There is a large white spot edged with black in the dis- 
coidal cell, with a smaller one placed in the fork of the 
second and third median nervulcs. There arc three large 
subcontluent white spots without lines of black, diminishing 
in size downwards, from the middle of the discoicml cell to the 
edge of the submedian nervurc. 

The hind wing has the central portion white, with the 
Bubmarginal border of the same colour as in the fore wing. 
The fringe is white, with a row of equidistant black spots ; 
this is followed by a broad snbterminal band of buff, which 
in turn is succeeded by an nnnven row of black spots, with a 
median spot of black between the costal and subcostal ner- 
vures. The colour at the base of the wing is dark brotvn. 

The underside is very much paler in colour, with all the 
spots of the npiHsrside on both wmgs distinctly marked. 

Exp. t*6 inch. 

7/ao. Ilmvuli River. 

Genus LbucochitOnba. 

Lmoochitonea umvidenvisj sp. n. 

Similar to L, bicolor, Trimen (of, Trimon, ^Bhopaloomi 
Africrn Australia,’ p. 307, pi. vi. ng. 1, 1866). but differs in 
being much browner and duller in colour. The nervnles are 
all plainly marked in black, with a very fine blaok niatginal 
border. 
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There are eix semitranspareot spots on the fore wing, three 
small ones at the end of the costal norrules near the apex, 
one large one in the discoidal cell, with another between the 
first and second median nervalcs near the discoidal spot | a 
very small spot in the fork of the second and third median 
nervules. All the spots are pale yellow. 

The hind wing is slightly deeper in colour, with a very fine 
black line along the hind margin. At the anal angle there is 
a tuft of yellow hairs. 

The underside is paler in colour, with the light spots on the 
fore wing only slightly visible. 

The hind wing has the veins plainly marked, especially 
the subcostal nervuro, the costa being yellow. At the anal 
angle, in addition to the tuft of yellow hairs, there is a large 



Genus PnOTElDES. 

Proteidea SheUeyi^ sp. n. 

Similar to P. erinnya, Trimen, but is at once distinguished 
by the two large yellow spots on the fore wing : one of these 
is in the middle of the discoidal cell and the other is situated 
close to the cell between the first and second median nervules. 
There arc some other spots near the submedian nervurc, one 
between the second and third median nervules, and another 
near the fifth and fourth subcostal nervules near the apex of 
the fore wing. 

The fringe of the fore wing from the first median nervule 
to the posterior angle is yellow. 

The hind wing difiers in that the fringe is yellow, with 
small tufts of brown hairs at the end of each nervule. There 
is one yellow spot near the base, with a narrow bar of yellow 
spots from the second subcostal nervuro to the middle of the 
Bttbmedian nervure. 

The underside is similar to that of P. «rmny«, but the fore 
wing diilers in the largo patch of yellow along the inner 
margin, extending to the first median nervnre. At the base 
there is a patch of dork broWn, and near the apical po^oo is 
another brown natch relieved by two traneverse lines of 
purplish grey. The hind margin has three distinct brown 
spots between the subcostal atm radial nervures, the before- 
mentioned brown patch extending to the first median nervure, 
where it then becomes much lighter in colour as fsx as tiie 
Am. d) May. JV. Bui. Ser. 6. Vol. vi. 26 
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subxnedian nervurc. Along the costa there are two streaks 
of grey alternating with brown. 

The hind wing is darker, with the streaks and patches 
grey. The hind margin has six brown spots, commencing 
from the first subcostal nervulc to the first median nervule. 
Above this there is a submarginal border of grey. The yellow 
band of the uppersidc is indicated by a lighter brown band, 
having the outlines of pale yellow, the spot being the same in 
colour. There is a streak of grey from the base of the wing 
to the costal margin. 

Exp. 1*9 inch. 

JIak Fantce {G. E. S.). 


XLII. — Not^a on the JiacqueUtmled Rollers^ 

By H. E. Dkesser. 

Having been lately engaged in working out the synonymjr 
of the Rollers, 1 had occasion to examine all available speci* 
mens of the Kacquet-tailcd Rollers, which are still extremely 
rare in collections, there being, so far as I can ascertain, but 
four specimens in Great Britain, viz. two in the British 
Museum, one in Captain Shelley’s collection (now purchased 
by the British Museum authorities), and one in the collection 
oi Canon Tristram, which he has kindly lent to me for 
examination. The three former of these have all been labelled 
by Mr. Sharpe as being referable to Ooradas apatulatua^ 
Trimen ; but on receipt of the specimen from Canon Tristram 
I at once saw that it was specifically distinct from the other 
three. In order to work out the question 1 compared them 
carefully with their nearest allies. Coraciaa ahyaainicua and 
G. caudatus^ and may point out that all the Bacquet-*tailcd 
Rollers differ from tnese in having the median wing-covertS 
cinnamon and in having all the tail-feathers conspicuously 
terminated with black and blue, whereas in C. ahyaainioua 
and C. caudatus all the rectriocs but the central and two 
lateral ones are pale blue throughout. The two adult birds 
in the British Museum, one from the Uravuli River, East 
Africa, and the other from Caoonda, in West Africa, have 
the throat and breast blue, exactly as in Ooracioa abysainicua ; 
whereas the third, from Pantamenka, East Africa, labelled as 
young, has the throat and breast somewhat striped with pale 
blue, buff ip ^neral coloration on the sides, but otherwise 
pale turquoise^luo. The specimen from Canon IVistram, 
however, from Newala, East Africa, has the sides of the 
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head, throat, and breast pale brownish buff, broadly striped 
with white, and without any trace of blue, much as in Vora- 
cias noivtus, but much paler. 

On referring to Trimen’s original description of Coracias 
spatulatus (Proc, Zool. See. 1880, p, 31), I find that he states: 
” throat, breast^ belly, thighs, and under wing- and tail- 
coverts pale bright vcrditcr-blue, varied on the lower thi*oat 
and breast by lilacinc cinnamon-brown webs, leaving the 
shaft-stripes of the blue ; cheeks and ear-coverts mixed lilac 
and verditer-blue ; sides of neck colour(‘d like the back ; sides 
of breast dull sandy brownisli, with bluish-white shaft- 
stripes,” Thus Trimen’s 0, spatulatus is very difiereni from 
Canon Tristram’s specimen, and also from the two adult birds 
in the British Museum, but somewhat resembles the third 
(young) specimen in that collection, wliicli appears to me to 
lie in all probability the young of the true C. spatulatus. 
On referring to Professor Barboza du Bocage’s description of 
Coracias aispar^ from Caconda (Join. Sc. Lisb. xxviii. 
p. 227, 1880), I find that it agrees exactly with the two birds 
from Caconda and the Umvuli Kiver, as he describes the 
underparta as blue subtus thalassinus ”) ; and the species 
with the underparts blue, as in C, ahyssinicus^ will stand 
therefore as Coracias dispar^ Became. The bird in Canon 
Tristram’s collection is so very distinct from both Coracias 
spatulatus and Coracias dispar that I cannot do otherwise 
tnan ^ivc it a name, and propose to call it Coracias Weigalli^ 
and give the description of it as follows 

Kleo et nucha cum dorso antico sordide olivacois ; fronte, monto et 
BUi>orciliis albis ; dorso postico, scapuloribus ot socundariis iiiiimis 
dilute cinnamomcis ; aliis et oauda sicut in Corucio dispare oolo- 
ratis ; capitis lateribus, gula et i>cotoro toto pollido fusco-cervinid, 
oonspicue albo striatis et indistinote vinaoeo tinotis ; abdomine 
imo, subcaudalibuB et subalaribus pallide turcino-cwTuleis ; reo 
tricibuB extimis valde elongatis et spatulatis. 

Long. tot. 13’0, culm. 1-26, aim 6*3, caud® 8’3, tarsi 0*78. 

It is unfortunate that 1 have not had an opportunity of 
examining the type of Coracias spatulatus^ which is, I believe, 
in the museum at Cape Town ; and the material at hand is so 
very meagre that it is impossible at present to say much 
respecting the geographical range of these Bacquet-tailed 
Boilers, Besides the specimens above referred to there ore 
examples in the Lisbon Museum from West Africa which 
are doubtless all referable to C. dispar ; there are also severa} 
in the Berlin Museum obtained by Boehm at Kakoma, and 
it will be intdrosting to ascertain to which form these speci- 
mens belong. 
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MIBCELLANKOUS. 

On the Occurrence of Eublepbaris mactilariuB in Traimaajpia, 

By G. A. BovLKKeBE. 

Kuhlepharismaeularinst Blyth, haa long been known as an inhabi- 
tant of North- woBiorn India, not nneommon in the Punjab and 
Sind. In 1886 I was able to record it from much farther west, 
Dr. Sauvage having aubmilted to me a specimen obtained b^^ Jl. do 
Saulcy in the ruins of Nineveh. This lizard now turns up in 
Southern Transoasjiia. M. 0. Eylandt has sent me a tail, oolleotod 
by him under peculiar oiinumstancos near Ashkabad, and which 
belongs to Euhhpharie maculanm, M. Eylandt had noticed a bird 
of prey flying off with a lizard which it had captured ; on approach- 
ing the simt whence the bird had risen, this gentleman found the 
detached tail of the lizard wriggling on the ground. As it differs 
considerahly from the tails of any lusard previously observed in that 
district, the object was carefully preserved and submitted to me for 
identifleation. 


Additional Notee on Peripatus Iiouokarti. 

By J. J. FtxrronBit, M,A,, B.Bc. 

Borne account is given of forty-two specimens of from 

ihroo new localities in this colony — Mount Kosciusko, the Blue 
Mountains, and Dunoon, on the Richmond River — all oollooied rinot; 
the last occasion on which the attention of the Society was drawn 
to this B])ocie8. Apart from the interest attaching to the ocourrenoe 
of the specimens from Mount Kosciusko at high altitudes (6000*** 
6700 feet), whore for several months in the year the ground is 
covered with snow, the collection as a whole is remarkable for the 
interesting variations of colour and pattern which are presontedi W 
chiefly for the unusual abundance (60 per cent.) of males, the 
characters of which were not found to be precisely in agreement 
with those of the only two male speoimexis hitherto recorded ; that 
is to say, round whitish papilla) were found on some or aU it the 
legs, with the exception of those of the first pair (not merely on the 
last pair, os in the spooimens of Mr. Sedgwick ana Mr. Dandy), and 
a similar staio of iUngs was found to obtain in five other males 
from other localities. On the papillm open the ducts of the crural 
glands, as shown by sections ; even when papillm are not visible <^e 
apertures of the ducts in well-preserved specimens are genen^y 
noticeable. Attention is also called to the presence of a pair of 
pores on the ventral surface between the genital aperture and the 
uuus, but nearor to the latter, which may j^sibly be the openings 
of the ducts of accessory glands. The majority of the specimens 
(thirty-five) were obtained at Mount Kosciusko by Mr. R. Heltnsi 
on behalf of the Australian Museum. — Linn. 8oo* of JVsis 
Wales, Abstract of Froceedings, 30th July, 1890, p. vii. 
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XLllL — Report on. the Ooralejrom the Timrd andMac^eaJield 
Banka. China Sea, By P. W. BABSErTT-SHiTH^ Surgeon 
R.N. 

[Plates m-XIV.] 

In April 1888, by order of Capt Wharton, F.E.S., Hydro- 
^pher to the Navr, a short surv^ was made of these 
interesting corahbanlu by H.M.S. ‘ Rambler,’ in charge of 
Commander W. U. Moore, R.N. Sectional lines were run 
across the margins of the banks, both from within and with- 
out, into moderately deep water, and dredging-operations wore 
carried on, which resulted in obtaining a largo collection of 
corals &o., which were brought to England for further exam- 
ination, and subsequently presented by the Lords Com- 
missioners of the Admiralty to the British Museum [Natural 
History). The corals were for the moat part dreaged up 
under my own personal superintendence, too on the return of 
the Tessel to England I detained peitniasion from the Admi- 
ralty to study and arrange the oolleotion there through the 
kindness of Dr. Gttnther, F.R.S. In the original Report of 
the Surrey setreral of the corals were incorrectly edified 
from want of books of reference. On my return home I was 
enabled to devote several months to their detailed study, but 
should not hate ventured to publish my generic and specific 
Ann. dh Mag. N. Siat. Ser. 6. Vol. vi. 26 
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determinations, if Dr. G. J. Hinde had not, at the sacridce 
of much time, most kindly gone over the whole of the collec- 
tion and revised mjr work. Owing to various circumstances 
the present Boport is limited to an enumeration of the different 
species which hare been determined ; amongst them are many 
forma which in Dr. Hinde's opinion are apparently new, but 
a detailed description of these is delayed until they can be 
reexamined with the assistance of additional material, and 
until an opportunity can be found to figure them suitably. 
I have thought it desirable to subjoin some brief notes on the 
character of the reefs whence the corals were obtained. 

The Tizard Bank (PI. XII.) is situated in lat. 10° N., 
long. 114° E., near the centre of the Ciiina Sea between the 
Philippines and the Malay Peninsula. Like man^ others 
in the same region it is ii-iegularly circular in outline ; and 
it has an extreme length of 32 miles and a breadth of 10, 
and it is surrounded by deep water. 

But with such an extended margin the only portions of the 
bank which project above the surface of the sea consist of three 
small islets, each from half a mile to one mile in length, and 
two very small sand-kays of about one mile each. For the 
greater part of the circumference of the bank, that is for IM) 
out of 67 miles, the rim is within 10 fathoms of the surface. 
On the north-east side there are two extensions of the bank, 
6 and 4^ miles in length respectively ; the first of these is 
nearly uncovered at low water, whilst the other is at a depth 
of 6 fathoms. 

The area of the lagoon inclosed within this bank is very 
extensive ; it has an average depth of 40 fathoms, with a few 
scattered elevations hero and there, the eastern end being the 
most sliallow portion. I’hc bottom of the lagoon is covered 
by a fine foraminiferal sand, and the same material extends 
over the floor of the narrow channels which cut through the 
rim and connect the lagoon with the outer sea. At depths of 
6 to 10 fathoms long channels paved with this sand can be 
seen bounded on either side by walls of living ooraL 

From the central portion of this sandy floor of the lagoon, 
at a depth of 45 fathoms, a living Astraan coral belonging to 
an apparently new species of Favia Was dredged up, thus 
showing the existence of these reef-building forms at depths 
much greater than it has been supposed they could floiuish 
in. I may here point out that the evidence obtainable by the 
le^ alone regardmg the presence of living corals is entoly 
misleading and almost worthless. For example, judging 
from the observations obtained by the lead, the greater part 
of the corals on the surface of the Macclesfield Bank appeared 
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to be dead ; but the dredge with Bwaba attached brought up 
from this bank an abundance of living forms. 

Of the three islets on tlie Tizard Bank (see PL XIL), that 
named Sand-Kay is the smallest and the most recent ; though 
it has increased in size within ihe last twenty years, it is still 
only a (juartor of a mile in length. The surface is somewhat 
depressed in the centre ; it is entirely eonipoaod of sand and 
small coral ddbris. Surrounding the island is a platform of 
coral-rock half a mile broad, covered geuerallv with sand, but 
hero and there with patches of growing coral which increase 
in number as the water becomes deeper, and they grow very 
luxuriantly amongst the breakers on the outer edge of the 

E latform both next the sea and next the lagoon. Just below 
igh-water mark there are parallel lines of hard solid rock 
formed by coral debris and sand cemented together, and a 
reef at a depth of 5 fathoms extends uninterruptedly to the 
westward for a distance of 4 miles. 


The islet of iVam- Yit is rather larger than Sand-Kay ; its 
highest part is not more than 12 feet above high water, and 
in bad weather the waves, according to the natives, break all 
over it. It is well covered with small trees, and the surface- 
soil is therefore of a brown and earthy character ; beneath 
this is a conglomerate of sand and small coral ddbris. A well, 
6 feet deep, passed tlirou^h loose sandy rock. 

The striking parallel lines of cement-rock are well marked 
on both sides of this island, more particularly on the south or 
leather side ; they have an apparent dip of about 60° from 
the centre, one layer surierimposcd on the other. This islet 
is likewise surrounded uy an extensive shore-platform with 
isolated rocks at its edge, and at its northern end there are 
sand-banks forming hom-shaped prolongations, which partially 
inclose a small lagoon j on the open side of this, facing the 
lagoon, there are many rocks just below the surface. 

liurAba^ the largest islet, is three quartera of a mile in 
length and covered with large trees of considerable age ; it is 
sinSlarly surrounded by a shallow-water platform. Outside 
this, in 6 fathoms water, the number of living corals was 
found hy the diver to m much fewer than elsewhere ; but 
from the reef, in 21 fathoms water, several massive specimens 
were obtainea, and a rich variety of species was found on the 
lagoon side of the reef. 

A comparison of the sections (PI. Xlll.) taken across diffe- 
rent portions of the Tisard Bank shows very great similarity in 
the form and slope of the bank throughout. Thus in all, 
with the exception of section 0 near Nam-Tit. there is a broad 
plateau sloping very gradually to a depth ot 10-12 fathoms, 
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on which coral-growth ia moat laxoriant ; from the edge of this 
there is a more or leas abrupt descent to a depth of about 30 
fathoms, followed by a gradual slope to 50 fathoms ; then thew 
is an abrupt descent to 100-160 fathoms, and beyond this 
the average slope to deeper water is at an angle of about 30® , 
except in section F, near Itu-Aba, where it is somewhat less^ 
In section C the slope of the plateau continues gradual to a 
depth of 30 fathoms, and in tills respect is similar to the 
Macclesfield Bank. 

The Macclesfield Bank (PI. XIV.) is situated 300 miles to 
the north of the Tizard ; it is 76 miles in length and 36 broad. 
This bank is entirely submerged ; the shallowest portion of the 
rim is 9 fathoms beneath the surface, and inside the bank the 
depth is from 40 to 50 fathoms. Dredging on this bank was 
carried on from a small steam-cutter, but at depths of 20 to 
45 fathoms there was considerable difiicuUy in moving the 
dredge with swabs attached. Living corals were found very 
abundantly to a depth of 80 fathoms, and some were obtained 
from a depth of 44 fathoms. 

It will be seen from the subjoined tabular list that 129 
species of Madrepore corals (uydrocorallines and Alcyo- 
riainans are not here included) have been determined from the 
Tizard and Macclesfield Banks ; of this number 99 species 
are from the Tizard and 26 from the Macclesfield Bank, 
whilst 4 only arc common to both. Of the Madreporaria 
A[)oro8a there are 48 species, belonging to 23 genera ; of the 
Madreporaria Fungida 23 species, included in 9 genera ; 
of the Madreporaria Peiforata 68 species and 8 genera. 
The preponderance of the species of this latter division is 
principally due to the number of forms of the genus Afarfra- 
pora, of which there are as many as 31 species. 

An analysis of the batin^metrical distribution of these corals 
shows that at depths of 6 fathoms and under there are 45 
species; between 6 and 10 fathoms 48 species; between 10 
and 20 iathoms only 1 species ; between 20 and 30 fathoms 
30 species; between 80 and 40 fathoms 18 species; and 
between 40 and 50 fathoms 6 species. The rarity of species 
at depths between 10 and 20 fathoms may be accounted for 
by the fact that the shore-platform abruptly ceases at the 
upper limit of this zone, and there is a nearly vertical descent 
or 10 or more fathoms to a lower platform. 

A very noticeable fact is the number of species which have 
been found living at depths of over 80 fathoms, a depth until 
lately supposed to be the extreme limit at which reeM>uildtng 
corals could exist. On these banks, however, we find iS 
species occurring at depths between 31 and 45 fathoms; but 
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of thcso there are 7 «i)ccie« belonging to genera which may 
properly be considered deep-water corals rather than reef- 
Duildcrs ; these are D^mophyllum. Flabellum^ Cyaihohelta^ 
LUhophyllia^ Tridacophytlia^ and Balanophyllia» The 
remaining 12 species of reef-corals living at these unasaal 
depths belong to the following genera 1 sp. ; 
Favia, 1 sp. at 45 fath* ; Pavonia^ 1 sp. ; Lepto^eriSj 1 sp. ; 
PhyUastraa^ 1 ap. ; Psanmocoray 1 sp, ; MontiporUf 3 spp. (one 
of these at 44 fath,); Rhodarm^ 1 sp.; and Alveopora^ 2 spp. 

It is also worthy of mention that five new species of the 
genus Mitdrtpora'^\k genus usually limited to depths of under 
10 fathoms — were found living at depths of 20 to 27 fathoms 
both on the Tizard and Macclesfield Banks. 

Of the 18 species found growing on the coral-head inside 
the lagoon 15 wTre not found elsewhere, and the diver 
reported that the bottom looked different. This is rather a 
remarkable fact, coibidering the size of the lagoon and the 
depth of water. 


Tabular Ltst (jf Otnera and Species of Gorah obtained from the Tizard and 
Macclesfield Banks, 

[T.a»Ti2aj’d Hank. M.^Maedesllold Dank.] 
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Tabular List of Genera dkc, (continued). 



15. T. 

16. M. 

17. T. 

la M. 

19. T. 

20. T. 

21. T. 

22. T. 
2a T. 

24. T. 

25. T. 

26. T. 

27. T. 


29. T. 

30. T. 
81. T. 

32. T. 
3iJ. T. 
34. T. 
86. T. 

86. T. 

87. T. 


30. T. 

40. T. 

41, T. 


48. T. 


Flabellum, Leum, 

Htokew, 1?. i.y Jl 

Deamophyllum, Ehrmhurg, 


Cyathobolia, E, ^ IL 

— axiDarifi, EIL iSfiiol 

Lithopliyllia, E, tV Jf. 

lof’iymalis, JL ... 

— .»P* •• 

Tridacophyllia, Uk 'm, ' 

cervicoTiiia, Motley i . . j 

Galaxon, Ohn. , , 

tnqnaliri, m.ii i 

8ympliyllia,l’.4'//. , ' 

radiaiia I 2 

labyriuthicia, ap. n 5 * 

Mufisa, Ohen. ' I 

— umltilobaia, Dana | 6 ■ 

— ainuosa, Lam i 

Meaiidrina, Lam. • 

stritfufla P; Dana I 2 

dfeualea, Ell, iV Sol, ap. ... 2-4 

Leptoria, E. ^ 11. j 

phryirin, Ell ^ Hal., ap 

Scaphoptyllia, E. H. I 

cyliildricA, li^ H. I 

Hydiiophora, Fw'her, | 

microcona, Lam,, Hp ' 

ri|yida, Dana, sp 

Favia, Okm, 

denticulata (P ), Ell, iiol., ap . . 

Okeni, E,^1J 

Elirenboipfi, tut . aiilcuta, Kl 5 

pandanuH, Dana, ap 2 

roiulosa, Ell, ^ M, ap 2 

» Bp 

Gonia»tm*a, E. ^ H. 

Boumoni, E.d^E,.., 2 

Prionaalra’a, E, ^ Jl, 

— obtuwita, E.ljrH. 2 

— apinosa^ Kl, i 

robuflta, Dana, ap 2 

PleaiaatriBa, E, St 11, 

— UnilH if. «• //. 

(/yphiiatreea, E. ^ JL 

■ — BruejrKemanni, .... 5 , 


Combfivn A4 (Aim Sea, 
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Loplafitrwa, E. tS* //. 

44. T. KhwnlKTgHua (? ), j&. 4' //. . . . . 

45. I’, 8 ()lida, E. vV 7/., np 

Oibiculla, Daua. 

46. T. — annuligm, E, tV E. 5 

47. T. — sp 

Kt'liino|K)ra, Lm. 

48. T. roaalaria, Xam 


Malki.poiiahia FumuDA. 


M. M. 
62. T, 
a M. 

64. T. 

65. M. 

6a M. 

67. T. 
88. T. 
60. M. 
00. T. 
81. T, 


04. T. 

05. M. 




Siderastraea, Ehinv. 

(P),Hp. n 

Fungia, teum, 

— Hcutaria, Lam 

Pavouiii, Lam. 

— ppyracoa 

piftiona, Mp. n 

— ramoaa, sp. u. 

clivufla, 1 0 rf' 



, sp. 0 

Cycloaeris, E. II 

cjclolitoa, Lam,^ sp 

— tJnuia, Dana^ sp 

sinansis, E.^ifn. 

Frpyciueti, E, ^ K, sp, . . 

distorta, Mich.^ sp 

Loptoseris, E. Hf H. 

striatua, MS. (P) 

»8p 

rhyllastwea, Iktia, 

— OkoDi(P), ^f'if.^ap. .. 

— tubifox* Dana 

Pachyseris, (J* E. 

— levicollis, Dwitr, sp. .... 
Oxypora, (kv. JTan^. 

contorta, Quelch 

Psammocora, Dam, 
•~.plani|)ora(P), 40. (jpif. .. 

— 

-.^Hairoeana 

Q 0 n.etap.iod 


Depth in Fathoum, 


5 JO. 10-20. 20-liO. 80-40.140-60. 60-00.. 








Owtdt'frok At Ckimf SttL 
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Sefirenees to Genera and fipeeiee, 

MADREPORARIA. 

Section Madkepokakia Aporosa, Ed. &H. 
Genus Stilophora, Scliwcigger. 

Styhphora digitata, Pallas, sp. 

MoArefom dig^ato, PilU*, Slench. Zoopb, p. S20. 

Two framentarr specimens. 

Tiaatd Bank. jDepth fram 8 feet to 7 fatli. 

Slglophoraproeirata, Eluua. 

1879. Bidephmpmtrtta, Die Kondltli. dn »tb$n Meem, Tb. ]i. 
p. 02, pL Tii. fig. 8, pi. Tiii. fig. 7. 

Two Bpedmens were obtained. 

Tisard and Macclesfield Bauks. Depth 36-27 fatb. 
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Stylophora putillataf Esper, sp. 

1797. Madrtpora puHUata, Esper, Madra. pi. lx. 

A single fragment doubtfully belonging to this species. 
Tizara Hank, 7 fath. 


Stylophora (?) Ehrenberyt, E. & II. 

1850. Stylophnra Ehrenhergi, E. k II., Ajiq. doH RcL Nat. S*i>Cr. t. xiii. 
p. 103. 

A small fragment wa.s obtained which apparently belongs 
to this species. Jt is doubtful, however, whether the form 
can properly be retained in the genus Stylophora, since there 
is apparently no ccencnchyma and in character the septa much 
resemble those of an Astrwan coral. 

Tizard Bank, 3 fath. 


Stylophora Guentheri, sp. n. 

Oorallum incrusting, growing in thin successive layers «)ver 
foreign objects; u[)p(ir surface uneven, with nodose projec- 
tions. Base with wrinkled cpitheca formed of delicate con- 
centric lines. The layers from 1 to 3*5 niiliini. in thickness. 
Caliccs circular, without regular arrangement not projecting, 
but on a level with the general surface ; no delinite lip dove-' 
loped. The calices from *8 to 1 millim. in diameter, from *3 
to 1 millim. apart, usually four in 5 millim., rarely hve in 
this distance. The septa delicate, six small as well as the 
six large can Iw recognized, the free edges markedly dentate. 
Columella stylilbrni, prominent, reaching nearly to the level 
of the calice. Interspaces between the caliccs thickly beset 
with minute blunt spines. In places fine lines can be seen in 
the interspaces, marking polygonal outlines of the corallite. 
Occasionally there is a small papilla-like prominence on one 
side of a calice apparently connected with one of the large 
septa ^ but this character does not appear to be general. 

This species is characterized by its incrusting mode of 
growth, the small size and insert character of the calices, and 
the strongly dentate septa. Two specimens were obtained, 
one (alive) from a depth of 32 fath., the other (dead) from a 
depth of 22 fathoms. 

Hacclesfield Bonk, China Seas, 22 and 32 fathoms. 



(hmUfiom ih Oktn^ 8^ m 

Genus Sebutofora^ Latn« 

Seriatcpora ffrcunlia^ Dana. 

1848. Seriatopora caHendrum, vor. pracilis, Dana, U. S, Explor* Expe«> 
ditioD) Zoophytes, p. 622, pL xlix. %. 4. 

1676. iS^aio}}ora gracilU^ Dana, Coraia and Coral lulands, p. 834# 

There are three fragmentary specimens which do not fully 
agree with Dana’s description; but the differences do not 
appear sufficient to justify placing them in a new species. 
Thejr form bushy masses of very slender branches from 2‘5 to 
3 millim. in thitdeness in the lower part, the terminal branch- 
lots acutely pointed, slightly winged at their apices, from 2 to 
6 Tuillim. long and about 1 millim. thick at the base. 
Branches lound to subangular, divergently bifurcating in 
hm»er |>ortion8 of the colony and giving off antler-like spikes. 
Calicos in five series, circulai* to oval, from *4 to *5 rnilhm. in 
width, sometimes without prominent lips, at others the upper 
lip projecting ; distance from each other in rows variable, 
fiom *3 to *6 millim. ; there are from five to six calices in a 
length of 5 millim. Septa not recognissable, columella visible 
but not prominent Spaces between the rows abundantly 
covered with acute spines. 

From Dana^s figured type those specimens differ in the less 
upright and more divergent mode ot growth and the slightly 
winged apiece of the branchlets. They differ materially from 
the form referred by Queleh to this species Challenger * 
Keport, vol. xvi. p. 58), which has calicos of about twice the 
size mentioned by Dana. 

Macclesfield Bank, 20^ fath. 

Seriatopora imhricata^ sp. n, 

Oorallum forming fairly largo bushy masses; branches 
dichotomizing at intervals, occasionally a distance of 15 
millim. between the furcations, branches sometimes coalescing^ 
The summit-branches furcating and giving off short, pointed, 
divergent apical spikes, not winged, about 2 millim. thick at 
their bases. Branches in lower portion about 4 millim. in 
thickness, distinctly subangular. the calices in five aeries on 
the angles. Calices transversely suboval, with their upper 
Ups veiy prominent and strongly arching over the aperture, 
very spinous ; in the lower branches tiie upper lip hardly at 
all developed. The calices about *6 miUim. in diameter, very 
closely arranged in the rows, so that there are seven in the 
space of 5 millim. The interspaces between the calicos flat- 
tened, sometimes 1 millim. in width, closely covered with 
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short stout spines^ which are io places disposed in longitudinal 
wavr lines. 

There is only a single specimen of this species ; it is 120 
millim. in height and 140 in width, but the lower portion of 
it was dead when dredged and the branches arc hollowed out 
by boring-sponges and incrusted by Nullipores. 

In its moue of growth and in the prominent lip of the calicos 
this form belongs to the same group as S» angalata^ KU, & 
Brugg., and 8, sptnam^ M.-Edw. It approaches 
nearest to 8. angulata^ but the calices are much smaller and 
closer arranged in the rows than in this spocios, and the 
branches aie less acuminate. 

There arc in tins sf>eciinen several Instances of those {)ecu- 
liar abnormalities of growth which Ehrenberg compared to 

f alls in plants. They assume the form of flattened hollow 
isks, with thin walls formed of the coral ; the margins of 
the disks are perforated. Imprisoned within each of these 
discoid cages is a small crab which cannot escape. 

From the Tizard Bank, at a depth of j fath. 

Seriafopora compacta^ sp. n. 

Corallum growing in small clumps consisting of rounde<l 
or somewhat compressed branches about 0 millim. thick, which 
dichotomize at intervals of from 6 to 7 millim. and frequently 
coalesce, so flint the coral has a fenestrate appearance. The 
summit branch lets are short, from 8 to 5 nnllim.j conical,' 
about 2 millim. thick at their bases, summits obtuse, 
occasionally winged, crowded with young calices. Calices 
closely arranged on branches ; the serial arrangement is not 
distinct^ but there apjiear to be about nine rows on a branch : 
the calices are from 2 to 3 millim. apart in the rows aua 
about an equal distance laterally ; there are from five to six 
calices in a length of 5 millim. Tlie calices are nearly 
circular, from *6 to *75 millim. in width, their margin^ 
scarcely at all prominent, but the upper lip is occasionally 
indicated by longer spines. The calioes are deep and the 
large septa and the pits at the bottom can be distinguished. 
The narrow interspaces between the calices are cove^ with 
short spines. 

This species is of the type of S* cra$9a^ Quelch, and 8* 
tmmversaf Quelch, but differs from these forms in having 
less robust and closer arranged branches, whilst the calices 
are larger and closer together. 

Only two imperfect examples of this species have been 
obtained ; the largest is 40 millim. in height by 60 in width. 
Tizard Bank, 6| fath. 
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Beriatopora ienuU^ sp^ n« 

Oorallum forming small bushy masses of closely arranged 
branches, which in the lower portions are subpaimate, nut 
above cylindrical ; they are from 4 to 5 millim* in thickness, 
bifurcating at intervals of from 6 to 7 milHm. ; the apical 
branchlets depressed, conical, winged, so as to show the rows 
of callces very distinctly; they are 4 to 5 milliro. in length 
by 2*5 millim. thick at their bases. Calices nearly circular, 
•6 millim. in diameter, without projecting lin, from *2 to *4 
millim. opart in rows, or five calices in fl millim. There are 
seven or eight rows on the branches, the rows about *4 millim. 
apart. Calices deep, showing a sharp thin edge of the axial 
septa, with occasionally a coTumellar tubercle slightly rising 
from th(» centre, the caiicinal pits well shown. Intermediate 
space finely spinous. 

Tiiis Hpccies approaches closely to S. compacta^ but the 
branches are more slender ; the calices are smaller, and they 
are in fewer rows. There is a single fairly complete speci- 
men 40 millim. in height by 76 millim. in width. 

Tizard Bank, 6 fath. 


Seriatopora armata^ sp, n. 

Corallum growing in low depressed clumps of delicate 
thickly- sot branches, from 8 to 4 millim. in thickness, some- 
what compressed in their lower portions, bifurcating at 
intervals of al)Out 6 millim., and frequently coalescing, wear 
the summit the branches furcate more frequently ana give off 
numerous short spike-like branchlets, conical, acute, winged, 
and from 3 to 6 millim. long by 1’5 millim. thick at their 
bases. Calicos in five rows on the branches, oval, about *75 
millim. long by *6 wide, aliout 8 millim, apart in the rows ; 
mardus well marked by stout spines but not exsert. There 
are five calices in 5 millim. and the rows are about *6 millim. 
apart, Calices showing the axial septa distinctly, in the 
centre a slight crestiform elevation (columella?). Areas 
between the calices with short spines which have sometimes 
a linear arrangement. 

There is only a single perfect example of this species, 
which is 35 millim. in height and about 90 wide across the 
summit. In its mode of powth and in the character of the 
calices this form appi^acnes 8. compaeia and E but 

its branches are more delicate, the rows of calices are fewer* 
and the surface more spinous; the numerous short apical 
branchlets is also a distinguishing feature. 
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Tizard Bank^ 7 fath. On block of coraWock in associa** 
tion with specimens of Madtepora^ Favta, &c. 

Genus Pocillopoba, Lam. 

The examples of this species are fairly numerous ; with 
one exception, which was found in 26 fathoms, they have all 
t)een obtained in depths under 10 fathoms. The specific deter- 
mination of these forms is extremely difficult ; the definitions 
given by Lamarck, Edwards and Haitne, and other older 
authors are so general that it is impossible to know what they 
include ; and, on the other hand, the variations in the cha- 
racters of the corallites appear to be so slight in the different 
forms that they may almost be considered as forming a con- 
tinuous series separated only by slight modifications in their 
mode of growth. In the absence of authenticated specimens 
of known species the list given below can only be regarded 
as provisional. 

Pocillopora elongatay Dana. 

1848. Poctllopora Dana, ZoophyteM, p. 581, pi. 50. fig. 4. 

Three sjiecimens from depths of 2-6f fath. 

Tizard Bank. 

Pocillopora veirucosay Ell. & Sol., sp. 

] 786. Madrepora verrucosOf EU. k Sol. Nat. Ilwt. Zooph. p. 172. 

1886. Pocillopora verruootaf Lam. Hist dea Anim. sans Venb^br. 4d. 2, 
t. ii. p. 448. 

There are several examples of this species, which appears 
to have flourished all over the reef. Depth 1-10 fathoms. 
Tizard and Macclesfield Banks. 

PociUopora brevicorniSy Lara. 

1836. Piocillopora hrerioomis, Lam. Hist, doa Anim. sans VeilAbr. 4d. 2, 
t. ii.p. 44*>. 

1848. PociUopora hremcomU^ Dana, Zooph. p. 526, pi. xlix. fig. 8. 

Several examples from depths J-l fath. ; one specimen 
6* fath. 

Tizard Bank. 


Pocillopora, sp. 

A single specimen, which in its mode of growth resembles 
P. hrevicornia ; but the branches are considerably thicker aud 
the corallites somewhat larger. 

Garvan Beef, Tizard Bank, 2 fath. 
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Qenns FLA.BELLUM, Lesson. 


Flabellum Siolceai, Ed. & Haime. 


1848. Flabellum Stakeei, E. & H. Aim. des Sc. Nat. 9* sdr, t. ix. 
p. 27A, pi. viii. fig. Id. 

One dead specimen, probably referable to this species. 
Tizai'd Hank, 40 fatu. 


Genus Dksmophyllom, Ebrenberg. 

Deamophylluniy sp. 

A single small example of this genus taken alive ; it mav 
bo a young form of an undescribed species. The coral is 
attached by a short curved stem and a spreading base. The 
calico is elliptical in outline, 18 millim. long by 10 millim. 
wide, and about 15) millim. in height. There are about forty 
septa ; ten of these are subcqual and principal, reaching to 
the centre of tlie calice, where their inner, free, lateral margins 
slightly curve round ; tlie septa are thin and furnished laterally 
with minute spines. Between each pair of the larger septa 
there ai e three smaller secondai^ septa which project but a 
short distance from the wall. The custm of the larger septa 
prdect slightly as sharp-edged ribs on the exterior. 

MacclesKeld Bank, 32 fath. 

Genus Cyathohblu, Ed. & H. 

Cyathohelia axiUarisy Ell. & Sol. 

1760. Madrepora ojnUaru, Ell. Si Sol. Nat 111x1. Zooph. p. 163, pi. xiii. 
fig. 6. 

A single specimen, living, was obtained from the Tizard 
Bank, depth 50 fath. 

Genus Litbophyllu, Ed. & H. 

Lithi^hyUia laorymalis, Ed. & H. 

1848. CaryaphyOM UtcrymoFa, £. & H. Ann. des 8ci. Nat. 3* s4r. t. x. 
p.819, pl.vui.fig.l. 

18o7. Ltthophyllia laorymaXt, E. A K. Hist. Nat. det Oorall. vol. ii. 

P»i 

A single specimen, dead, attached to a nodule of Litho* 
Maodesfield Bank, depth 44 fath. 
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LitkophyiUiOy sp. 

A living specimen, bat much broken. It has a wide 
surface of attachment ; the coral is short, subcircular, and 
widely expanded ; septa in four cycles, upper margins den- 
tate or lobato and finely crenulatc, costm ecninulate. 

Tizard Bank, depth 26 fath. 


Genus Tuidacophyllia, Blainvillc. 

Tridacophyllia eervioornitf Moseley. 

1881, TridaeophyUta cervKornk^ Moseley, Oball. Report, Zool. vol. \l 
p. 183, pi. X. ligfi, 2, a, 6, c, Ba. 

A single specimen, living, 11 millim. in height by 9 in 
width, growing attached by a spreading base and short 
peduncle. 

From the Tizard Bank, depth 50 fathoms. 

This is the first time that a locality and depth have been 
recorded for this species, these not being known for the type 
form described by Moseley. 

Genus Qalaxka, Oken. 

Oalajcea cequaltB^ sp. n. 

Corallum forming extended masses with flattened or slightly 
convex surfaces. Calioes very regular in height and distance 
fiom each other, circular, subcircular, or slightly compressed, 
so as to become subpolyg<>nal, from 3*5 to 5 millim, in 
diameter at the summit. From twenty to twenty-four septa 
in three cycles, the septa varying in size according to 
the cycle, thick at the peripheral margin, becoming thin 
towards the free internal margins, strongly exsert. Low 
down the septal margins unite and form a perforate pseudo- 
columella. Lateral surfaces of the septa with numerous 
minute spines. The cost® formed by the peripheral margins 
of the septa, wliich can be distinguished individually. The 
calicos are onl;^ from 1*5 to 2 milum. apart, and they project 
about 10 miihm. above the platform of the coeuench^ma. 
The vesicles of the ccenenchyma small, from *5 to *75 iniljim. 
apart ; at intervals compact platforms appear to be formed 
which grow over the former surfaces. 

This species is allied to O, jSbpsrf, Schweig., and (?. 
Elliaii, E. & H., but is distingoished by the close arrange'* 
ment of the corallites and their short extension above the 
ccenenchyma. 
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Onl 7 a sinele specimen was obtained^ which is about 60 
millim. in width at the summit and *45 millim. in thickness ; 
but the mass below the summit**platform of cceuenchjma is 
apparently dead and extensively eaten into by Sponges. 

East lagoon, Tizard Bank, 6 fath. 


GeniH Symphylua, Edw. & Haime. 

Hf/mphyltia radiam^ E. & H. 

1849, SymphfUta radianiy E. & H. Aon. des Sni. Net S* adr. t. xl. 
p. 2S6, 

A single specimen from the Gar van Reef, Tizard Bank, 
depth 2 falh. 


SymphyUia lahyrinthiea^ sp. n. 

Corallum large, massive, rudely inverted, conical, with 
plane or slightly convex surface. Lateral and under surface 
with longitudinal strias, apparently not spinous, this surface 
usually covered by attached organisms quite close to the upper 
margin. Upper surface of sinuous labyrinthine calicinal 
aeries, the walls completely amalgamated, with no traces of 

f ooves between. Width of calices Vi to 16 millim., depth 
millim. There are usually two septa connecting the cali*- 
cinal centres, sometlines traces of a third, sometimes only one 
is present. There are about fourteen large and small septa 
in the distance of 10 millim., the large septa with prominent 
apinouB teeth, the smaller serrate or unequally jagged. 

There is but a single specimen, which ts 7*5 oentim. in 
bemht and 26 centim. across the surface. 

This species is nearest allied to S, ^nneia^ E« & 11.^ and 
to 8. acuta^ Qnelcb, but from these it is readily distinguished 
by the narrowness and less depth of the calicinal valleys. 
It has bt^en compared with S. neylectaj a MS. species in the 
British Museumi but its mode ot growth and other features 
readily distinguish it from the tyiie of this form. 

Tiwd Ba^, 6 fath. 


Qenus Oken. 

Mutm multHobata^ Dana (non £d« & H.)* 

1S4S. M^ma muUMaia, Bans, Zoophytos, p. 181, pL riii. Hg. 2, 

A single specimen, 70 millim. in height and 170 millim. 
across the summit. 

Tiaard Bank (section C), 6 fath. 

Jnn, i/oy. Jy* Ser. 6. VoL vi. 
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MuDm atnuosaf Lamarck. 

18in. (JaryuiihyUia ti»uu»a, Ijam. Anini. hous Vert. dd. 1. 1. ii. p. S99, 
^(1. 2, U ii. p. 357. 

A flingle specimen, probably a young form ; it is 20 millim. 
In height by 60 in width above* 

Tizard mnk^ 6 fath. 


Gknus Meandrina, Lamarck. 

MeanArina atrigosa^^ Dana. 

1848. Meafidrina striffosa^ Dana, Zoophytes, p. 267, pi. .xiv. 4, 

A single specimen, cylindrical, truncate, gyri about 6 
millim, in width and 3*5 millim. deep, about fifteen septa in 
10 millim. Keferred doubtfully to this species, which, 
according to Quelch, can be seen to vary cousideraUy in its 
characters when a large series of forms is examined. 

East of Nam-l'it, Tizard Bank, 2 fathoms. 

MeanArina doedalm^ Ell. & Sol., sp. 

1780. Madrepora dtr>dalea^ Eli. k Sol. Nat. Hist. Zooplntes, p. 103, 
pJ. xhi. %. 1. 

Two specimens. Sand-Kay, Nara-Tit, Tizard Bank, 2-4 
fathom.s, 


Genus Lkiwria, Ed. & H. 

Leptoria phrygia^ Ell. & Sol., sp. 

1786. Madrepont phrygia^ Ell. k Sol. Nat. ITiftt. Zoophyteg, p. 162, 
pi. xlvfii. tig. 2. 

One specimen from the Tizard Reef, depth 6 fath. 


Genus Scapophyiua, Ed. &H. 

Scapophyllia cyHndrioa^ Ed, & H. 

1849. ScapifhylUa cylindria^ Edw. & Haime, Ann. des Sci. Nat. 3* sdr. 
t. X. id. vui. tig, 8, and t. ». p. 278, 

One specimen from lagoon, Tizard Bank, depth 6 fath. 

The sDCcimen is denressed, spreading, with irregular lobate 
slight elevations. The oalicinal valleys are much curved, 
4 millim. in width and about 2*5 millim. in depth; septa 
thin, with frilled edges. The so-called columella consists of 
irre^lar tooth-liko projections from the free edges of the 
septa. 
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The deacriptioa of this species states that it is cylindro- 
conioal in form ; but in what appears to be a genuine speci- 
men of it in the British Museum there is a spreading basal 
platform, with here and there elevations, some of which are 
subcylindrical and rise to a considerable height* In the 
present specimen the subcylindrical portions are not developed. 

(lenus HvDifOPrTORA, Fischer do Waldheim. 

tfydnojyhora mterooonay iiam., sp. 

1816. Mmiieularia microconoSf Lam. Hist, des Anim. sans Vsrt. t. ii. 
p. 2nd fld. (1836) p <m 

1780. Madrepora evem^ Ell. & Hoi. (non Pallas), Zoophytes, p. 161, 
pi. xlix. fig. 3. 

A single specimen of this species from the oast lagoon, 
Tizard Bank, China Seas, at a depth of C fath. 

ITydnophora rigida^ Dana, sp. 

1840. Metnilina rigida^ Dana, Expl. Exp. Zoophytes, p. 276, pi. xtii, 

fig. 1. 

A single specimen from the east lagoon, Tizard Bank, at 
a depth of 6 fath. 


Genus Fa VI a, Oken. 

Favia denticulata^^ Kll. & SoL, sp. 

1786. Madrepora denOetdata^ Ell. k Sol. Nat. Hist. Zoophyte^ p. 160, 
pi. xlix. fig. 1. 

A small specimen incrusting the base of a Madrepore. 
Tizard Bank, 7 fath. 

Favia Okeni, Ed. & H. 

1867. Fama Okenif Ed. k H. Hist. Nat. des Corail. t. ii. p. 430. 

A small specimen on the same block of rock with the pre-* 
ceding species. 

Tizard Bank, 7 fath. 

Fwia Ehrenhergi^ Klunz., var. sulcata^ Klunz. 

1879. Favia JSMrmtb$rgif Klons. Die Kbrallth. des tothen Meem,Th. lii. 
p. 29, Taf. iii. fig. 6 (var. mdcata), 

Tizard Bank, 6 fath. 


27 ^ 
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Favia pandaniUf Dana, ap. 

1648. Attma pandanm, Dana, Expl. Exp. Zooph. p. 33S, pi. zi. tg. S. 

Tizard Bank, 2 fath. 

Favia rotulosa, Ell. & Sol., sp. 

1786. Madr$pwa rotulota, Ell. & Sol. Nat. Hiat. Zooph. p. 106, pi. ly, 

(larvan Tizard Bank, 2 fath. 

Favia^ sp. 

A portion of a specimen 80 by 60 millim. was dredged up in 
a bag full of foraminiferons anna from the centre of the lagoon, 
Tizard Bank, at a depth of 46 fatliunia. There were sixteen 
bright green living {wlyps on it, each with twelve yellow 
tentacles. Cnlices circular or irregularly oval, about 8 millim. 
wide, furrow between them well marked, septa with prominent 
denticles, 

Tizard Bank, 46 fath. 

Genus GoKiASTRiBA, Ed. & H, 

Gomcatnea Bournoni, E. & H. 

1860. GemiaHrtm limwnont, E ft H. Ann. dea Sol. Nat. S' t4r. t xii. 

p. 102 

A single specimen, taken alive, from Itu>Aba, depth 2 fath. 
Tizard Reef. 


Genus ruioMASTiiftiA, Ed. & H. 

Prionatitra'a Ed. & H. 

1860. Primaatrata abtuiota, E. ft II. Aon. dm Soi. Nat. S' aSr. t xii. 
p. ISO. 

One specimen only, taken alive. 

Garvan Reef, Tizard Bank, 2 fath. 

Prionastresa tpinoaa, Klunzinger. 

1870. Prianaatraa apmm, Klunx. Die Eonillenth. dea rath. Msens. 
Th. iU. p. 80, Tat iv. %. 7. ^ 

One speimen only. Kam>Tit, Tizard Bank, ^ fath. 
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Prionaatnaa robtuta, Dana, sp. 

1848. AdrtM rohiAa, Dbm, ExpL Exp. Zouph. p, 248, pL xUi. fig. 10. 
Tizard Beef, 2 fath. 

Genas FlesiastrjBA, Ed, & H. 

Pieaiaatrwa UrvilUi, Ed. & H. 

1800. IVettatfraa UrviUei, Ed. k IL Ann. des Soi. Nat. .3* s4r. t. x. 
pi. ix. fig. 2, and t. xii. p. 1 17. 

Tizard Bank, 6 fath. 

Genus Cypuastraha, Ed. & 11. 

Vyphastraia Hrueggemanni, Qaelch. 

OjfphoiitrMt Brutiggtmanm, Quelch, Chnll. Report, Reef-Coral*, p. 106, 
Tizard Bank, 6 fath. 

(lenus Lkptabtbaia, Ed. & H. 

lirptaatropa Ehrenbargana ?, Ed. & H. 

1800. Leptfutrao Ehrenberyana, E. & H, Ann. de* Sci. Nat. 8* s4r. 
t. xii. p. 120. 

A small incnisting lobed specimen, which approaches close 
to the above species ; but it does not exhibit the deformed 
corallites, which are stated to be usually present. From L, 
trantveraa, Kl., it differs in the character of the columella. 
Tizard Bank, 7 fath. 

Ltj>ta8tr<m aolida, Ed. & H., sp. 

1660. BaryoArMi iokda, Ed. k H. Ann. dee. Sci. Nat. 8* »4r. t. xii. 
p. 144. 

Tizard Bank, 6 fath. 

Genus Obbioella, Dana. 

Orbicelta annuligero, Ed. & H., sp. 

1880. AitrM annvlifftra, E. ft H. Ann. det Sci. Nat. 3* i4r. t. xii. 
p.l08. 

Tizard Bank, 6-10 fath. 
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Orbicefia^ sp. 

A small incrusting speeimen ou mass uf coral with Madre* 
pore and other species of corals. 

Tizard Banki 7 fath. 

Genus Eciiinopora, Lam. 

Echinopora romlaria^ Lam. 

181 Echmopora ros%dar%ay Lara. Hist, des Anim. «an» ^'e^tC^br. ^d. 2, 
1. ii. p. 897. 

Lagoon, Tizard Bank, 6 fath. 

[To be coutinued.] 


XLIV. — Descriptiom of new Species of Pedaria, witk Obser* 
vatious on allied Bcarabajidse. By Chahles O. Watek- 
HOUSE. 


Pedaria tuherculiyem^ sp. u. 

Eloiigiito-oblonga, iiigro-fiisca, parmn nitida, clyjMJo leviter 
ginato ; thoraeo coufertim sat tbrtltcr puuotato, untice tumiditate 
ovoli sat elevata paroius subtihter punotulata nitida instruct o ; 
elytris thoraco paullo latioribus, convexia, ad npicem arcuatim 
anguatatis, aat fortiter jmnetato-striatis, interatitiia oreberrime 
fortiter punotatis. 

Long. 9 raiUim. 

Hah, Seiiegambia {Booandi). 

Dark smoky brown, with a slight purple-bronze shade. 
The head is evenly and closely punctured, the punctures 
small but very distinct, usually separated from each other by 
a diameter of a puncture ; the clypeus has a very few punc- 
tures ; the anterior margin is distinctly but not very cteeply 
emarginate, the angles of the cmargination rounded; and 
between this cmargination and the posterior angle of the head 
there is a distinct angulation. The thorax is transverse, 
parallel-sided, wdth a slight sinuosity before the anterior 
angles, convex, closely punctured j the punctures at the sides 
are moderately large, separated from each other by about one 
quarter the diameter of a puncture ; but towards the disk the 
punctures become a little smaller* and the interyals propor- 
tionately greater; halfway towards the side about twenty^ 
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five punctures would form a line from the front to the i^oste- 
rior margin* The elytra nt the base are not broader than the 
thorax^ bat are gradually widened to the middle and then 
again narrowed to the anex ; the strifli are strong ; the inter- 
stices arc closely, strongly, and irregularly punctured (except 
perhaps the sixtli^, the intervals between the punctures very 
narrow and inclined to form small tubercles. 


Pedaria Tayhri^ sp. n. 

Eloiigato-oblonga, nigro-fiisra, parum nitida ; elypoo loviter omar- 
ginato; thoraoe confertim fori iter punctato, anlioe medio Icviter 
tuboroao, latoribus ante mcHlium ot ad btisin Icviter sinuatU ; 
elytris thorace paullo latioribus* sat fortifccr punctato-striutis, 
interstiliis fortitor seriatim punctatis. 

Long. 8 millim. 

Hah. Mombas, Habai Hills {Rev. W. E. Taylor) ; Lake 
Nyassa {I’Mimll). 

Very similar to P. tuhercnligera^ but a little less convex. 
The head has the punctuation stionger and the punctures are 
less numerous ; about seventeen may be counted in a line 
fiom the vertex to the commencement of theclypeus, whereas 
in P. tubercuHijera about twenty-four might be counted ; the 
line dividing the elypeus from the forehead is very indistinct, 
and the punctures on the elypeus are nearly as strong and 
close us on the forehead; the outer angles of the anterior 
eroargination are very slightly dentiform* The thorax is very 
similar, but is a trifle narrower at the base, and the sides 
have a more distinct indentation immediately before tlie pos- 
terior angles ; the punctuation is stronger and more uniform, 
with very narrow intervals; at halfway towards the side 
aliout seventeen punctures may l )0 counted in a line from the 
front to the posterior margin ; the swelling at the front mar- 
gin is very aistinct, but not quite as much raised as in P. 
iuberculigera. The elytra are distinctly more rounded at the 
apex ; the stri® arc equally strong, but have the punctures a 
little moic separated (about one and a half diametei^s of a 
puncture) ; the punctures on the interstices arc strong* 
arraujged in lines, slightly irregular on the second, third, and 
fifth interstices, regular on the fourth and sixth* 

The specimen fiom Lake Nyassa has the punctures on the 
thorax a trifle larger, and the s%velling in front is much less 
marked. This is probably the female* 

A specimen from S*E. Africa, Arusha (P. «/* 

Hifr<‘rs from P. Tayhrt in having the tubcicle on the 



878 


Mr^ <}« 0« W«tidboii«e en 


front of the thomx imaller md more diiningi but not lem 
elevated. The aljtra have the interaticea more regularly 

E unctured in double linea, the second and fifth interatioea 
aviug one or two additional punctures between the lines near 
the base. 

Another specimen received with the above from Arusbsi 
and agreeing with it in having the interstices of the elytra 
punctured in lines, difiers very much in the form and punctn*- 
ation of the thorax and in the almost entire absence of the 
anterior swelling. It seems unlikely that this should be the 
female of the specimen with the tubercle with which it was 
received, as the specimen from Nyassa above referred to as 
the probable female of P, Taylori has the punctuation of the 
thorax very similar to that of the male. 1 propose to name 
this specimen provisionally P* Jach$onu The following is a 
full description : — 


Pedaria Jacksont, sp. n. 

Elougato-oblonga, oonvexa, nigro-fusca, Bubpurpurasoeus, sat nitida ; 
thoraee creberrimo fortiter piisetaU), antics medio Icvito gibboso 
«ubtiliu8 puiictulato ; elytris fortiter striatis, interetitiis plnnui, 
nitidis, fortiter biseriatim ])uncfatis, interatitio auturali solum 
crobre pnnotato. 

Long. miJliin. 

Jfah, Arusha {F. J Jackson ^ Esq.). 

The head is closely and rather strongly punctured, the 

S unctures very near together, but not confluent j at the 
ivision between the forehead and clypeus the punctures are 
very feeble, but are stronger again on the clypeus itself ; the 
angles of the anterior emargination are slightly dentiform* 
The thorax has the sides gently arcuate, so tliat there is not 
such a suddenly oblique inflexion at the anterior angles af» in 
the al)Ove*de8cribed species; the sinuosity at the midole is very 
slight. The punctuation is strong, but the punctures are not 

3 uite so large as in the foregoing species, crowded at the sides, 
istinctly separated from each other on the disk, fine on the 
anterior swelling, which is very slight ; halfway towards the 
side about nineteen punctures may be counted in a line from 
the front to the posterior margin, the punctures being separated 
from each other at this part % about one half the diameter of 
a puncture. The elytra have the strim strongly marked ; the 
interstices sliining, each with a regular line of strong pune** 
tures on each side ; the sutural interstice, however, has three 
rather irregular lines of punctures ; in the secondf interstice 
there are a very frw stray punctures. 
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This specieB is pearest to one which I hate deterinioed to 
be P, pioeay from Natal, but differs in having the punctures 
on the thorax less close and in having a finely punctured area 
in front. 


Pedaria niffra^ Castelnaii. 

This species is figured by (7astelnau (iiist. Nat. iU pi. v. 
fig. 7) under the name P. aphodioiden^ evidently by an over- 
sight in lettering the plate. The locality plae^ opposite the 
name in the ^ Munich (catalogue ’ is ‘‘ Cap bon. spei/’ which 
is an error ; Senegal is given by Oustelnau in his deacriptiou 
of P. nigray and the same locality is given in Dejean’s Cata- 
logue opposite 1\ auhodioideu^ In tlie ^Munich Catalogue’ 
moreover P. cylinarica, F&hr., is placed as a synonym of P. 
nigrriy the locality Port Natal being correctly given. I con- 
sider this species quite distinct from P. nigray from which it 
differs in having an elongate shining tubercle at the base of 
the thorax, as described by F&hraeu-?. 


Pedaria cr/6^rriwa, sp, n. 

Elongato-ohlonga, nigro-fusoai parnm uitida; thoraoe coufertim 
fortitor punctate, dUco medio leviter transvorsiin impresso, 
lateribus medio leviter suiuatis, ad basin obliquo introrsum 
directifl; elytris fortiter punctato-striatis, interstitiis fortiter 
punctatis, punctis in interntitiis quarto ot sexto bisoriatim positia. 
Long. 7 miUim. 

Hah Keneganibia, Old Calabar. 

The bead has the punctuation as in P. Taylon ; the clypeus 
has the angles of the emargination sightly dentiform. I’he 
thorax is rather parallel-sided, but obliquely narrowed at the 
extreme base; the punctuation is strong and crowded, the 
punctures near the front being a little smaller than at tlie 
; at halfway towards the side about twenty punctures 
might be counted in a line from the front to the posterior 
margin ; in the middle of the front margin there is a slight 
swelling (with a light transverse impression behind it), but 
no distinct tubercle ; the jpunctiires on the swelling are smaller 
and more separated. The elytra have the apex obtuse. 
Owing to the coarse punctuation, the striee (although strong) 
are not so ^nspicuous as in P. Tayhri ; in the second, third, 
and fifth interstices there are throe lines of punotui^es, but 
owing to the large sixe of the punctures they are quite 
irregular, as there is not space for three punctm^es side by 
side. In the fourth and sixth interstices there are two lines 
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of punctures^ regular at the middle but crowded at the base 
ana a[>ex. 

The specimen from Old Calabar has the front part of the 
thorax less parallel, slightly narrowed in front. 


Pedaria alternatis^ sp. n, 

Klonguto-ohlonga, nigro-fusca, subnitidn ; tliorace oivbre minus 
fortitor pum‘tuto, loviter oonvexo, antice non tuberoso; elytris 
subtiliuB punctato-striatis, iiitemtitiis quarto ot sexto bisoriatim 
punctatis, reliquis irregulanter punctatis; carina subhumerali 
brovi, uh era lateral! crenulatis instruotis. 

Long. 8 miUim. 

Ihh, S. Africa (7)r. Smith)* 

Although the punctuation in this species is very distinct, 
if is nevertheless considerably finer than in any species with 
which 1 am acquainted. The head has the angles of the 
anterior emargination distinctly dentiform, and the side 
between this angle and the posterior angle is slightly 
bisinuate. The thorax is slightly conatrictod at the base and 
has a very slight sinuosity ot the middle of the side. The 
jmnetuation (when compared with other S|)ecic8) is rather fine, 
nearly the same all over; halfway towards the side about 
twenty-five punctures might l>e counted in a line from the 
front to the posterior margin, the intervals between the punc- 
tures being a trifle less than the diameter of a puncture ; the 
punctures, however, often touch each other in a longitudinal 
diiection. ^Fhere is no swelling or tubercle in front. The 
elytra have the sfiia^ rather fine; the sutural inteistice is 
more closely and rather more strongly punctured than the 
others. The fourth and sixth interstices have each two 
regular lines of punctures, the sixth having other punctures 
at the base. Below the shoulder there is a sliglitly elevated 
costa, marked with five or six distinct shining tubercles ; and 
on the ninth inteistice there is a longer series of similar 
tubercles. 


Pedaria puncticolUSy sp. n» 

Elongato-oblonga, nigro-fusca, parumnitida; tboraceconvoxo^haud 
tubcrculato, croberrime fortiter punctato ; elytris striatis, inters 
Htitiis primoet seeundo irregularitor punotatif,reliquiB bisoriatim 
punctatis ; oariiia brevi subbumerah, altera laterali tuberouIU 
parvia instmotis. 

Oj niiUim. 

llalu 8. Africa, Nyassa? 
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The head is eveul^ and rather strongly punotared, with 
much less distinct punctuation on the ciypeus ; the olymus 
has the angles of the omargination distinctly but slightly 
dentifonn ; halfway between this angle and the posterior 
angle there is a very slight sinuosity. The thorax is evenly 
convex, without any swelling in front, a little constricted at 
the base, arcuately narrowed at the anterior angles, evenly 
and strongly punctured: at halfway towards the side about 
seventeen punctures may be oounted in a line from tlie front 
to the jwsteiior margin: the punctures are deep, separated 
from each other by about one half the diameter of a puncture. 
The elytra have the sliisB rather fine, with the punctures in 
them not very chisc together; the first interstice is rather 
closely punctured, the second is irregularly punctured for the 
basal half and then (like tlie other infeisticcs) lias two lines; 
these punctures arc lather small, and leave a rather wide 
smooth space in the middle of the interstice ; below the 
shoulder there is a line of aiiont five small shining tubercles, 
and on the ninth interstice a longtr line of more distant 
tubercles ; tliese tubercles are visible wlicn viewing the insect 
from above. 


AI'HKNIUUM. 

1 have just had an opportunity of examining the type of 
Jl phen ff turn Hf min uJum, Bates (Biol. Centr.-Amer., Coleopt. 
ii. 2, p. 42), and it appears to Iiave been placed in this genus 
by an oversight. In characteiizing the genus Harold says, 
** Tarsorum jiosticorum articulus primus sequenti longitudino 
multo longior; pygidium rectum. Bcgnienta abdominalia 
connexa" (Col. Heite, iii. p. 54). A, nemtmtdum has the 
abdominal segments free ; the pygidium is completely turned 
under, 80 that its apex is directed forwards, and Mr. Bates 
observes, The short and broad, compressed and subtrian- 
gular tarsal joints arc a remarkable distinguishing feature. 
The anterior cavity of the prosternum is exceedln^y deep.” 
These characters appear to me to conform more with Bdelurtu, 
Harold (Ool. Hefte, v. p. 97) , of w Inch H arohl says : “ Ciypeo 
antice angustato et breviter bidentato. Prosternum antice 
profundiasime foyeolatUTn. Begmeuta abdominalia suturis 
distinctis. Pygidium coutractum et abdomini apposftum. 
Tarsi postici diTatati, compressi, articulis latitudine seiisim 
decresoeotibus.” The ciypeus btu a projection in (he 
middle, and in fresh s^iecimens this is slightly bidentate ; 
this seems to agree with Iloi'old’s character. 
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Urosryt Rodrigwztf de Borre. 

Tills spcies ie described by M. Prendhomme de Borre in 
the Ann. d. 1. ^c. ent. de Belf^qu^ 1886. p. 107, and he 
mentions that it is the atVaitcoais, Deyrolle,” a 

uianusrript name. In the British Museum collection there is 
a specimen bearing this manuscript name, and it agrees well 
with the description of f7. Rodrigueei. It ap^iears to me, 
however, that it is a Chceridium having a short, punctured 
raesosternuin and short anterior coxso. 


XJjV. — Note* on Slugs, chiefig in the (Jolleetion at the British 
Museum. By 1’. l>. A. OOCKERELI.. 

[Continued frua p. SSA.l 


111. Ttie Cl ends LtuAcuLiA, Blainville. 

While Avorking on the slugs at the Biitish Museum I came 
across the type specimens of Limacella lactiformis, Blain- 
ville. Tlie two examples me in a bottle with the label 
‘‘Limacella lactescetis," and another label, apparently written 
by Dr. Heyneraann, ‘‘Oriirinal zu Fig. 1. Taf. 7. lor. Hist. 
iJat.” They are true Imlomgous, presenting no generic 
difference from the well-known species of that genua. 
Heynemanu (1884) has referred them to Avion, but he could 
not have examined them sufficiently, and was no doubt misled 
by the figure in Man. de Mai. (18*27), pi. xli. That they arc 
really Blainville’s ty|H'8 need not be doubt^, as they a^ree 
with his fibres in outline, and bis original description, 
notwithstanding that be misunderstood the characters of the 
slug, is sufficient to show that be had not an Avion before 
him. He refers to the absence of a shell and the genital 
orifice at the base of the right tentacle. The outline of the 
figure, and especially the anterior portion of tlie mantle, 
suggests at once a Philomycus, The supposed AnWiike 
mantle indicated in the figures is really due to an outline of 
some of the internal organs, visible on account of the trans- 
parency of the slug. I'he figures in Joum. de Phys., 
plovember 1817, show how the mistake began, fig. 4 having 
even a sort of spiral coil in the middle of me anterior part of 
the mantle. The figure of L. elJbrHana in Man. Mai. is the 
same outline, but apparently patched up from an Avion ater, 
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with altogether fictitious rugae on the back. Firussac’s figure 
is after one of those in Journ. de Phys., and is fairly recog- 
nizable. 

Altogether I think it nuist bo held that Blainville described 
and figured his genus Limacella sufficiently for recognition, 
and as it antedates Philomycm by three years, the name must 
be used. Limacella^ Brard, 1815, need not be considered, as 
it is identical with Limax, Linnd, 1767. The synonymy of 
Ltniacellay Bl., will accordingly stand : — 


Lemacku.a, Blainville. 

lsl7. TAmacella^ Blainville, sur qtielq. Moll Pulm.” Journ. de 

Phyfl. Dec. 1817, p. 44.M (text), and Nov. lHl7, figa. 4, 5. 

1820. PhilomymABt Kaiineaquo, Ann. of Nat. n, 10. 

1820. Eum^luSf ilaiinesque, Ann. of Nat. p. 10. 

1824. Mephinuitium^ v. ilasH. Bull, l^niv. Sei. lii. p. 82. 

1842 hmlat ia^ Bimih, Ann. & Mag. Nat. Hist. ix. p. 4^^. 

1842. Binney, Boat. Journ. Nat. Iliat. iv. p. 171. 

1864. Pallifrrtr^ Morse, Journ. Portl. Soc. i. 8, fig. 5, pi iii. fig. 6. 

It does not seem necessary to recognize more than one genus 
here, though v. lliering (r^achr. d, m. Ges. 1889) recognizes 
three — Phuomyctm^ Pallifsra^ and Meghimaiium, Pallijhra 
mny be conveniently retained as a subgeuus, 

The species of Limacella are as follows 


Lmocella lactitormiH^ Blainv. 

1817. Limacella lacH/ormfSf Blainv. Journ. ds Phv». Doc. p. 444. 

1B21. LimaoeUue lakeecemt FSrussac, IDst Nat Moll. pi. vii. fig. 1. 

182d. Limacella elfortianay Blainv. Man. de MaL et de Oonoh. p. 404. 

This spears to l>e distinct from any species since recog* 
ntzed* Tne British Museum types may be briefly described 
as follows; — 42 millim* long; respiratory orifice 7 millim. 
from anterior border of mantle. Sole, lat. 7 roillinu Entirely 
greyish white ; mantle pellucid, semitransparent, finely 
granulose. Sole slightly ochreous, unicolorous. A distinct 
groove round the edge of the foot. Liver pale chocolate. 

Gray in 1855 (Cat. Pulm. p. 158) has referred this species 
to Fkilomjfcm. 


Limacella oaroKnensie (Bose). 
lAmax eardUnenmf Fdr. Hist 77, pi. vi. fig. 3. 

There are two specimens of this species in the Britilh 
Museum from Virginia (/)r. J. Wyman) ^ agreeing excellently 
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with F^ruflsac’s figure, Thii# alug is cylindrical, curved, and 
narrow (in alcohol) ; sole narrow ; ground-colour and colour 
of Role pale yellow, back thickly marbled with brown-grey, 
and with two longitudinal series of dark egg-shaped s^ts. 
Jaw bright-coloured, not ribbed. (Description from Brit, 
Mus. apeciinens.) 

Dr. Uray (Brit, Mils. Cat.) also describes L, carolinemin, 

L imaeella n^) uloaa . 

P Humelm uebtd4i»m, llaf. Ann. of Nat. ]ft20. 

Tehennopkoruh carolimnmj Binney, Terr. Moll. U. S vol. ii, p. 20. 

This and the last have hitherto been included together 
under the one name caroUnensts, and it is not without mis- 
givings that I venture to separate them here Yet, from the 
specimens which I have examined, there would certainly 
seem to bo a specific distinction between the northern and 
southern forms referred to carolineneis in the Eastern United 
States and Canada. The British Museum contains specimens 
of nebulosa as follows : — 

(1) From Mr, W. G. Binney, labelled T. caroUnensis . — 
Ochreous, marbled with black above, the marblings 
rather inclined to bo in throe longitudinal series. 
Sole unicolorous. 

(2) W. Canada {Dr, Maolagan), — Pale yellow, marbled 
above with brownish grey, the markings being a 
broadish dorsal and narrower lateral brownish-grey 
bands, with irregular spots over the rest, except sides 
near foot. Sole unicolorous. 

(»3) Amliurstburgh, Canada West {Dr. 0, W. Afaclagan). 
— Like the lust, but mottling grey and moi*e dimise ; 
two narrow dorsal and narrowisn lateral bands, rather 
obscurely indicated in grey. Gmy mottling thicken 
Ground-colour pale yellowish. 

Comparing caroUnensts with nebulosa^ we note 

(a) The Virginia caroUnensts. — Sole narrow, yellowish, 
pale, witliout transverse strisej body smoothish. 

(J) nebulosa^ no. 1 above, — Sole broad, brown, with strong 
transverse stri® ; body rugose. 

♦ Mr. W. G. Bimiey writws (m Utt. Rept. 9, 1890 ) ; — ** I am rather 
sceptical about there being two species ^ as yon say . * « .—there w 
a big species of 7^ehimnophot*ufi confounded with earolmenm^ but having a 
ribbed jaw.” 
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Or, taking measurements : — 

(а) The Virginia oaroUnensi^, — Long. H5 millim., sole, 
lat. 3 niillim. 

(б) nebulosa, no. 1 above. — Long. 35 millim,, sole, laf. 

7^ millim, 

(e) nebulosa^ no. 2 above. — Long, 36 millim., sole, lat. 
8 millim. 


Rafinesque described five supposed species belonging to 
Philomycm and Eumelusm 1820 as quaarilus^ oxurus^ 

/am, pisruSf and Hindus^ They will probably prove to be 
varieties of nebulosa or carolinemfity but tlicy have not yet 
been identified. 


Limacella auraia (Tate). 

A little-known species from Nicaragua. 

Limacella crosseana (Slrebel). 
Mexico. Seems near to L, carolinenai^^ 

LimaceUa coHaricensiH (Morch). 

Costa Rica. 


Limacella Sallei (Or. & Kisch.). 

Mexico, State of Vera Crux. 

Limacella dorealU (Binncy), 

PhUonxyim dor$alie^ Binnav, Boat Journ. Nat. Hist. 1842, iv. 174. 
PMferu Morse, ioum. Portl. Soc. 1864. 

N.E. United States. Jaw ribbed. 

Limacella Wetherbyi (W. O. Binney) . 

IktUifera Weiherbvi, "W. Q. Binnsj, Ann. Lyc. of Nat Hist of New 
York, 1874, xl 31. pi, ii. tigs. 1, 2. 

Kentudky. Jaw ribbed. 
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Limaoella HemphUli (W. G. Binney). 

Tehennophom$ HefnphiBif W. G. Biiinoy, Man. Aiuer> Land-Shell*i 
1886, p. 247 ; Third RuppL Terr. Moll/U. R, 1890, pL vl. flg. m 

Georgia and North Carolina. Jaw ribbed* 

Limaoella australis (Bergh). 

Oahu, Sandwich lalandfl. Jaw ribbed. 

Limacella confusa^ ap. nov. 

Limacdla hdiwata (Kef. et auctt. plur. (non Bens.) sp., as Phikmpou$, 

&c.). 

Very close to L. nehulosa^ at least externally. Long. 34 
millim., sole, lat. 6 millim., respiratory orifice 6 millim. from 
anterior border. Head and sole pale yellow, unicoloroiis ; 
sole finely transversely wrinkled all over. Mantle rather 
lugose, ground-colour pale yellowishi clouded with brown- 
grey dorsally, with also numerous dorsal dark spots, tending 
to form oblique lines running centrally backwards. Sides 
with broad black bands and dark marbling below them. Jaw 
not ribbed. 

The above description is from a specimen in the British 
Museum lalielled Challenger coll,, May 1875, Yokohama, 
Japan.” It is the so-called bilineatus] it is like v, Martens^s 
figure of that species copied by Tryon. W. Keferstein (Mai. 
Blatt. 1866) figjtr®8 -L, striata and L. confusa (as P. bilineatus)^ 
the latter from Yokohama, with the anatomy. The anatomical 
characters of confusa offer differences from those of the 
American nebuhsa, so that, apart from their geographical 
ranges being distinct, they need not be confused. 

Limaoella Jbrmosensisj subsp. nov. 

Length 33 millim., sole 4 millim. broad ; r^iratoiy orifice 
6 millim. from anterior border of mantle. Elongate-cyliti- 
drical, slightly tapering, dark coffee-colour ; sole untcolorous, 
transversdy thicaly but finely granulose-wrinkled ; back 
with an ilhdevelopcd, median, narrow black band, and l>etter- 
developed, narrow, black lateral bands in the situation of tbc 
upper edge of the mnds of L. conjusa ; area between the bands 
(subdoisal) slightly dark-marbled* Sides below lateral ^nds 
dark-marbled, with a slight tendency towards the foriktation 
of a lo\^ er second lateral band. Face with two iongituditml 
grooves. Back grannloae. 
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Described from two alcoholic speoimona in the British 
Huscutn, collected in Formosa and presented by Matthew 
Dickson. 

I was at first inclined to regard this as a geographical race 
of confum {sshilineataf anott, non Bens.) (which has been 
recorded from Formosa*), and as I have not examined the 
jaw, I cannot jet be certain whether it belongs with that species 
or true bilineata. However, bilinecOa is found in the Coosan 
Islands ; so it becomes highly probable that the Formosa form 
has a ribbed jaw and is allied thereto. 

L. JbrmoMenm differs externally from confusa in its colour 
and markings, but resembles it in its tuberculose solo. L. 
formoMtiiita compared with the Ghusan bilineata does not 
seem specifically different so far as external characters go. 


Limacdla oampeatrie (Godw.-Aust.) . 

IdmaCfUa hilineata, subsp. 

PMonweiu (InvStana) eampeatm, Qodw.-Aust. Juum, At. Soc. Benff. 
xlv. pt. 2, p. 316, pi. viii. fig. 3 (1876). 

Ochraccous yellow, with an obscure dorsal and lateral pale 
brown bands, narrow and more or less interrupted. Sole 
finely latcrallpr transversely wrinkled. _ Length 23 millim., 
respiratoiy orifice 4 millim. from anterior border of mantle ; 
sole 4 miflim. broad. 

Shape of slug cylindrical, tapering posteriorly. Jaw pale, 
ribbed. 

Differs from eonjuea in its non>tabercalose sole and 
different markings and its ribbed jaw. 

Described from five specimens m the British Museum from 
Dukbnn (Col. fiykea). 

Although Godwin-Austen gives but a short description 
and rather indifferent figure of his type of oampettrie from 
Eholabari, and says nothing about the jaw, 1 think there can 
be no reason for considenng our Dukhuu form distinct 
from campeitria^ since, so far as we know, there is not any 
important difibrence between them. Should the type of oam> 
peatria be found later on not to have a ribbed jaw, it will be 
time to propose a new subepecific name for theslu^ described 
above. The discovery of a group of LimaoeUa witli ribbed jaw 
in Asia is very interesting and tends to endorse the opinion 
that this is not a generic character. 


• Bss Heyaemsaa, <Oie naektea Lsaclpalmoaaten des BrdbodsM^* 

1686, p. 66. 

Ana. Mag. JV. Siat, Ser. 6. Vol. vi. 28 
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Lmaeelh Uliveata (Bens.). 

InciJaria Mineata, W. II. Benson, Ann. & Mug. Nat. Hist. 1842, ix. 
p.4t>Ki. 

Length 26 millim., sole 4 millim. broad. Respiratory 
ojificc 4 millim. from anterior border of mantle. Colour 
reddish Inown. Rack with obscure grey marbling, sides with 
a broadish black band. Sole 6ncly transversely striate- 
grooved. Mantle rugose. Jaw dark, strongly curved, with 
about sixteen riba 

L. hilineata differs from L. confiim in its non-tubercnlose 
sole, the lines on the top of the neck diverging between the 
eye-))eduncles, the ground-colour, partly in the mai'kings, and 
in the jaw. 

But for its ribbed jaw it might be thought speci6cally 
identical with conjuaa. 

Described from a specimen in the British Museum marked 
“ Chusun [apparentljr so written, but presumably meant for 
Chusan], on garden-fences ; ash, with dark lines lengthwise.’* 

Benson’s type was a similar specimen from Chusan. 

Ltmacella monticolu (Godw.-Aust.). 

Fkilotm/eut montieolus, Qodw.-Aost Joum. As. Sue. Beng. xlv. p. .315 
(1876). 

From Godwin-Ansten’s short description this would appear 
to be a quite distinct species. 

Ltmacella chtnensia, sp. nov. 

Length 17 millim., respiratory orifice millim. from 
anterior border of mantle | sole 2 millim. broad. Colour pale 
grey, solo ochreous anteriorly. Three pale brown bands oq 
mantle — one dorsal, faint ; lateral ones rather stronger ; all 
narrow. Some slight marbling round respiratory orifice. 
Sole with lateral, transverse, grooved stria). 

A small cylindrical species, tapering posteriorly. Smoother 
and more delicate than L. conjuaa. 

Described from a specimen in the British Museum, eollected 
1800 miles up the Yang-tse River, China (^nsul Swinhoe's 
collection). 

Apparently a distinct little species, but more material is 
very desirable. Judging from the published account of pfrto, 
it resembles tliat species. 



Mr« T. D. A. ifoiu m 


387 


LimaetJla atriata (Haas. 1824). 

Hab. Java. 

i8ee Bull. Soc. Nat. ill. p. 82, 1824, and also Fdrossac, 
Hist. Moll. ii. p. 98*, pi. 8 E. tig. 1 (ns atngatum)^ and W. 
Keferstcin, Mai. Blatt. xiii. p. 64, pi. 1 , figs. 1-4 (1866). 

Litnaeella piota (Stol.). 

Sleghimatium piettm, Stul. Joura. At. Soc. Beng. xUi. pt. 2, p. 80. 
Uab. Island of Penang. 

Limaoella reticulata (Hass., F4r.) . 

A doubtful species. 

Limacella cpltndracea (F£t.). 

Megkimatium epUndraceum, FSr. Hitt. MolL pi. 8 f. flgt, 8, 9, 

A very doubtful species. In the figure the mark where 
the respiratoij orifice should be looks more like an injury. 


IV. Desceiftivb Notes on Vaeious Species. 

Under this head I will note a fow species belonging to 
genera which will not be specially reviewed in the present 
series of papers. 


Avion ” oterrtmiM, Gray. 

Avion aterrimuM, Ony, Cat. Fulm. 1880, p. 66. 

Length 36 millim. j manUe, length 22 millUm. ; respira*- 
tory orifice 8 millim. from anterior border of mantle ; sole 
11 millim. broad. Entirelv black, mantle granolose, tuber* 
culate anteriorlv, oval, produced and bluntly angled behind ; 
body smopthish, with linear grooves from mantle to foo^ 
about 2 millim., more or less^ apart. Body not keeled. Tati 
flattened, mucus-pore inconspicuous or none. Sole apparently 
undifferentiated into parts. Edge of foot sulcate. 

This descriptiim is from an alcoholic example in the 
British Musettm marked “Lmajp (Avion) atterian [sic], S. 
Afldca.** There can hardly be a doubt tiiat it is GrayA 4. 
akrrimuSf although the description in Oat. Pdlm. is so very 
short. 


28 * 
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It 18 interesting to be able to redescribe this stugi as it has 
been a lost species, not i-ecomized hy subsequent authors. 
It is surely not an Arion^ and it may represent a new genus, 
unless it belongs to March’s Odpelta. with which it seems to 
agree externally so far as generic characters go. But until 
the jaw and lingual dentition of A* aterrimm are known it 
will DC impossible to be certain of its proper position. 

Ariunculus Moreleti (Hesse) . 

Length 13 millim., breadth 24 milHm. Head dark brown. 
Mantle dark brown, faintly mottled with black lateral bands, 
bordered above by pale bands, and continuous with those on 
body ; respiratory orifice a little anterior to middle. Body 
pale grey at sides, with dark lateral bands and dark sul)- 
dorsal bands, four in all, leaving pale dorsal and subdorsal 
narrow bonds between them. Sole broad and grey. 

Described from a specimen kindly sent to me by Mr. J. H. 
Ponsonby, collected at Tangier some years ago. It differs a 
little from the original description, but is evidently the same 
species. 

Pollonera has recently placed this species in Oeomalacus^ 
subg. Letourneuxia. 


Testaodla alhida* 

1886. Teniacfila haliotideaf v. mUttium (par^, Taylor and Hoeback, 
Joiim. of Conch, iv, Apiil, p. 8SiO, (Ifab, QibraUar.) 

1885. haHoUdea, v. nevUdumj aubv, albidaf CockeroU, Sd. 

October, p. 21^6. (IM. Gibraltar.) 

1887. TestaeeUaf sp,, Ponsonby, Jouru. of Ounoh. v, July, p. 106. {Hah, 
Gibraltar.) 

1888. probably halUdidaa. Taylor, Joum. of Conch, t. July# 
p. 340, {Hah, Gibraltar,) 

18^. ap., Pollonera. Boll. Mus. Zooh An. Comp. Torino, 

p. 0, figs. 10, 11, [fiab, Olot, Spain.) 

The dried type of T. aJhida^ collected by the Rev. J. W. 
Horsley at Gibraltar, is as follows 

Length 154 millim.; sole 3 millim. broad; dorsal longL 
tudinal grooves about 2 f millim. apart, oblique grooves well 
marked. Sole separated from body by a groove and with 
transverse grooves at intervals, well marked at sides. 
[Nucleus of the shell gone (broken or eroded). Shell pale 
horn, growth-ridjges stiong. Length of shell 4 millim. 

The other white Testacella recorded from Spain (by Polh> 
nera) is placed here, although the Gibraltar shell is narrowetr 
siiterioily than Pollonera ’s figure. It is not very likely that 



389 


Mr. T. D. A. OockerelPs JVbl«9 tun 8lug$. 

these white specimens are more than a varietal form of halio-^ 
ttWea or some allied species ; but as they do not a^ree exactly 
with anything known to me I place them provisionally as a 
species, T, albfda. Moquin*'i*andou’s 71 haUotidm^ var. 
albinos^ does not ap|)ear to be identical with the Spanish 
albida. 

The type specimen of albida is now in the British Museum. 

Vaginula olivacea (Stearns). 

Veronicelh oUvacea, Hteams, Proc. 23o8t. Soc. Nat. Hist* 1871. 

Length 45 millim., breadth 18 milUm., sole 5^ millim. 
broad. 

Finely granulate above, blunt>squarish behind. Above 
dull ochrey, indistinctly and minutely marbled with grev ; a 
pale dorsal line is slightly indicated on posterior half. Supe- 
rior tentacles (eye-peduncles) bluish grey ; inferior tentacles 

1 )ale ochrey, concolorous with head and underside of body, 
faw brown ; 1 counted about eighteen ribs without removing 
it from the animal. 

Described from a specimen sent to me by Mr. W. U. 
Binncy, collected in Nicaragua. The Oalitornian locality 
quoted for this species is surelv rather doubtful ; probably the 
specimen found was accidentally introduced. Is it not possible 
tiiat olimcea and oceidentalis (Quilcl.) are different forms of 
the same species ? 


Hyalimax (Jarava) andamanicuSf Grodw.-Ailst. 

A specimen in the British Museum, wdiich appears to be 
typical, is labelled Andaman Is., Dr. J* Anderson,’* It 
has the mantle strongly convex ; the colour is yellowish 
white, without markings ; foot slightly orange-tinged. 


llyalimaw andamanieus, var. puncialatm^ var. nov. 

Yellowish white; foot slightly orange- tinged. Minute 

grey specks on mantle and grey streaks on hind part of body. 

Jfab. Andaman Islands (Dt. J. Andersan; Brit. Mus,, m 
bottle with type). 

The mantle of this specimen is flattish| so that the outline 
of the slug is greatly depressed compared with the typical 
one. The jaw does not seem quite like that figured by Uod^ 
win- Austen for the type ; but 1 was not able to sufficiently 
examine it. It seemed to me that it had some sort of central 
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projection. It is possible that punctuhm may be a distinct 
species ; but there is not yet suflScient evidence for classing 
it as such. 


Chlamydepliorua Oibbonsij W. Q. Binn. 

Length 47 millim., orifice 7ji millim. from posterior extre- 
mity. Sole not difierentiated into parts, smoothibh, 6 millim. 
broad. Tentacles (eye- peduncles) pale bluish grey. Colour 
pale yellowish, becoming dark grey on back, with more or 
less of a pale dorsal line of ground-col(/ur. lletieuhitiourt 
polygonal, W'ith tlie inlcrsticcH minutely subdivided. Solo 
slightly transveisely grooved. Mantle none. 

i)cscribcd from a s()ecimen in the British Museum from 
Cape Colony {F, 1\ M. Wmle), 

Apera^ the name proposed by Heyncmann for this genus, 
will probably have to be used. Chl(unydophoru9 (llarL) was 
proposed for a genus of Mammalia as early as 1825. 

[To be continued.] 

S Fairfax Koad, Bedford Parkt Ohiemek, W,, 
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XLVI . — A Lint of the Species of Kchwimvi, from South Afriai^ 
with the Description of a new Species, By Epoar A. 
Smith. 

In the endeavour to identify the new form hereafter described 
it w as necessary to find out wdiat species iverc already known 
from the region where it was discovered. In doinjj this it 
appeared that it would be useful to get together a list of all 
the forms known to occur in the southern portion of tlie 
African continent. This I have done, arbitrarily limiting the 
area on the north at the 20th parallel. 

Already as many as eighteen species have been described, 
and doubtless this number eventually will be increased con* 
siderably when this region, and especially the mountainous 
parts, has been more completely explored. 

A number of the Aehutinm from various parts of Africa 
seem to difl'er only very slightly from allied forms, and it 
may fairly be anticipated that the separation of species will 
become more and more difficult through the discovery of 
intermediate forms in parts bitherlo unexplored. 
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!• AcTiatina Bemideeussata^ Metxke. 

Achatina ^midmmataj Menko^ Philippi, Abblld. vol. ii. p. 213, pL i, 
%. 1 1 Pfeiffer, Conoh.-Oab. ed. 2, p. 333, pi. xxvii. figs. 2, 3. 

Mab^ Natal {Menke and Brit 

2. Ac/iatina vestftaj Pfeiffer* 

Achaiina ve^tita^ Pfoiffor, Novit, Conch, vol. i. p. 36, pi. ix. figs. 8, 0. 
y/ai* Port Natal {Pfr.) } near Dolagoa Bay [Briu Mas,)^ 

3* Achaiina granulata^ Pfeiffer* 

Achaiina t/rantiiata^ PfeifTer, Mon. Ilel. vol. iii. p. 484, 

flab. Natal (/^r. and Brit. Mus.) ; Cape {Semper). 

A. aemigranosa^ Pfeiffer (Mon. Hel. vol, vi* p. 21 6) > I 
regard merely as the young of A. granulata. 

4. Achaiina variooea^ Pfeiffer* 

Achaiina mricam^ Pfoifiur, Mai. Blatfc. 1801, p. 73, pi. ii. figs. 7, 8 ; 
Novit. Couch, vol. iii, p. 490, pi. cvi. figs. I, 2. 

i/oi* Enon, north of Port Elizabeth 

5* Achatina hUculptay Sraitli. 

A<^Una bi9culptaj Smith, Quart. Jouru. Conch, vol. i. p. 349. 

Hah. South Africa* 

This species, also A. albopictay A. zchrotdea^ A. dimidiatay 
A. eimpleXy and A. transmalmainy published in 1878, are 
omitted from the ^ Zoological llecord of that and subsequent 
years* 


6. Achaiina damarensisy Pfeiffer.* 

Achatina dammareniist Pfeiffer, Malsk. BJatt. 1870, vol. xvii. p. 31 ; 
Novit. Conch, vol. iv. p. 2, pi. cix. figs. 3, 4« 

ffab. Damara Land 

7* Achatim Oramfotdiy Morelet* 

Achatina Cramfordi, Morelet, JTourn. de Conch. 1889, p. 8, pi. i. %. 3. 
Hah. Near Port Elizabethi Cape Colony {Morelet). 

a All the ^ies, with the exeeptimi ol this midi the two following, 
are in the British Museum. 
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8. Achatina Smitkii^ Craven. 

Ackatina Smithk, (Graven, Proc. Z(>ol. Soc. 1880, p. 617, pi. lvii» fig, 1. 

HalK Leydenburg, Transvaal {Craven). 

1 had the honour of having a second species of this genus 
associated with my name last year by Mr. G. B. Sowerby 
(Proc. Zool, Soc. 1889, p. 579, pi. Ivi. fig. 3). It is a small 
form, but belongs to the true Achatinev. The name bein^ 
preoccupied I propose to substitute that of A. fiowerhyu 
Achatina Sowerhyana, Pfeiffer, is a af>ecies of Glandina. 

9. Achatina tranevaalemis^ Smith. 

Aehatina tramvaaleMUy Smith, Quart. Joura. Conch. %ol. i. p, 3/51. 

Hal. Eastern slope of the Drakimabcrg, at Leydenburg 
Gold-fields, Transvaal (Smith) ; not raie at Leydenburg 
{Craven). 


10. Achatina natahnsisy Pfeiffer. 

Achatina nataleMiSf Pfoiflfor, Proc, Zoul. Soc. 1H54, p. Munofr. 
Hel. voL iv. p, 003. 

Hal. Port Natal (Pfr, and Brit. MusJ); near Delagoa 
Bay {Brit Mus.). 

11. Achatina simplac^ Smith. 

Achatina nmplexy Smith, Quart. Jouiu. C*onch. vol. i. p. 3/50. 

Uah. Fort Natal. 

12. Achatina Burnupi^ sp, n. 

Hub. The Drakensberg, north of Natal, at 5000 to 6000 
feet. 


13. Adiatina dimidiata^ Smith. 

Achatina dimidwta, Smith, Quart. Joum. Conoh. vol. i. p. 348. 

Hal. Eastern slope of the Drakensberg, at Leydenburg 
Gold-fields, Transvaal {Smith ) ; not rare at Leydenberg 
{Craven). 


14. Achatina selra (Chemnits). 

Achatina wbra (Chemnitz), Heeve, Conch. Icon. vol. v. pi. vii. Bat. 28 : 
Pfeifier, Oonco.-Cab. ed. 2, pi. ii. fig. 3. 

J/al. George District, Cape Colony, and Natal (Hraues ) ; 
(3afiraria {Beevc). 



Acbatina^^ South BOS 

A, obem^ Pfeiffer, said to be from ^^West Africa,” is 
probably only a stunted form of this species* 

15. Achatina aurora^ Pfeiffer. 

Achatma aiirom, Pfeiffer, Proc. Zool. Soc. 1854, p. 204 ; Monog. Hoi* 
vol. iv. p. 002. 

Hah. Port Natal {PJr). 

16. Achatina planti^ Pfeiffer. 

Aohatina plantiy l^foiffer, Novitat. (^onch. voL li. p. 100, pi. xliii. 
tigs. J, 2. 

llah. Cape Natal 

17. Achatina ustulata^ Lamarck. 

Achatina udulaia^ Laniarrk, Reeve, Conch. Icon. pi. xii.%. 40 ; F<?rua- 
Boc, IljHt. Nat. Moll, pi. exxv. figa. 1,2. 

Hah. George District, Cape Colony (ICrauss). 

18. Achatina Krausut^ Reeve. 

Achatim KrauMt) Keeve, Conch. Icon. pi. ri. flg.2l ; Pfeiffer, Conch.- 
Cab. ed. 2, p. 329, pi. xxiii. fig. 2 ; Kmuaa, Sudafir. MoU. p. 81. 

Hab. On the right bank of the Koega River, near Algoa 
Bay{ff’mM^^). 

This species, according to Krauss, is not found in Natal, 
as stated by Reeve. 

19. AeJuitina immaculata^ Lamarck. 

AthaUna immaetdataf Lamarck, F^nissac, Ili4, Nat, Moll. pi. cxxvii. : 
Pfelfier, Mon, Hel. vol. iv. p. 600. 

Hob. Cai)c Delagoa {Pfr ,) ; Port Natal and Zulu country 
(fir»L Afus.). 


Description of the New Species. 

Achatina BurnupL 

Testa elongato^ovata, subtenuis, <midermide nitida, fiavo*olivacea 
indata, hie illio strigis saturatioribus ornata, propo auturam flava, 
et circa medium anffr. ultimi aona obBcura cincta ; anfiractus 8, 
leviter convexi, saperiores granulati, ultimas elongatus, Imvis, 
lineis incrementi paulo obliquis striatus, antioe vix doscendens; 
apertura inverse auriformis, intus paUide cmmlescens, opaleacens, 
longit. tetius J mquans; oolum^a rectiusoula, antice oblique 
iruneata, callo tenui albido induta, 

Longit. 71 millim., diam. 89 ; apertura 85 longa, 18 lata. 
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This is a rather slender species, in general proportions some- 
wliat resembling ReeveV representation of BuUmuB Thom^^ 
soni (Coneli, Jeon. pi. xxiv. fig. 168). It is moderately thin 
and clothed with a yellowish- olive glossy epidermis, exhibiting 
at short intervals oblique streaks of a eforker tint and close to 
the suture looming decidedly yellow, so that the upper edge 
of the last whorl appears to be bordered with that coloiir. 
The three uppermost volutions, which have lost the epi- 
dermis, are pale brown. All the whorls excepting the last 
arc sculptured with spiral and oblique strise, forming a rather 
fine granulation. The liody-whorl is rather long and orna- 
mented only with lines of growth which are well marked and 
slightly puckered at the suture. A faint band is noticeable 
just above the middle, and several other transverse lines 
parallel with it arc also observable on close inspection. 

This species resembles A. Smith, in the absence 

of colour-markings and in the size of the apical whorls, but 
differs entirely in its more elongate form. This is particu- 
larly apparent in tlic body-whon and aperture. 

The above description is based on a single specimen recently 
presented to the British Museum by Colonel J . II. Bowker. It 
was collected on the Drakensberg, north of Natal, at an eleva- 
tion of 5000 to 6000 feet, by Mr. Uenry Jfi, Burnup, after 
whom I have named the species. 


XLVII. — Summary of Itesearches into the Anatomy and Z/is- 
tvlogy of Nemertinesj with Contribuiione to their Claee^^- 
cation. By Dr. Otto Burger 

Nbmertines used to l>e commonly classed with the Pla^- 
helminthes, and thus brought into the closest relationship 
with the Turbellaria ; only a small number of authors, among 
whom von Siebold t must be mentioned, placed them at an 
early period among the Annelids. McIntosh, however, was 
one of those who held this view, to which he gives expression 
in prefixing to the whole of his monograph the title ^ The 
British Annelids. — Part I. Nemerteaus.’ Yet it is only 
within the last ten years that the views with regard to the 
proper position of the group have undergone a more extensive 

* Translated from the ^Zoltschrift fur wisseDSchaftliohe Zoologie, 
Jld. L. llefte 1 and ! 2 , June 1890, pp. 24^-900 5 whole paper, Md. pp. 1- 
itllf with ten plates and twelve woodcuts in the text 
t V. Siebold, * Lehrbuch dor vergleichenden Anatomie/ 1848. 
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^ange, owing to the recognition of a metameric arrangement 
in certain organa in the middle and posterior portion of the 
hod^ in some more highly organized Ncmertines. 

To Hiibrecht must he ascril^ed the honour of having 
demonstrated the existence of septa in the region of the intes- 
tinal caeca, instead of the uniform development of the gela- 
tinous matrix, the parenchyma, in which all the organs are 
imbedded. This indefatigable investigator of Neinertine 
anatomy was likewise unremitting in Ins insistence on the 
constant relaliotis shown in the arrangement of intestinal 
ca?ca, 8ei)ta, blood-vascular loops, ana, lastly, even of the 
pvoboscis-shcath. 

The immediate object of aU this was finally to sever the 
connexion between the Ncmertines and the Turbellarians, 
and to enrol them among the Annulata. According to the 
old-established classiticaiion the Ncmertines were completely 
merged in the ^J'urbcllarians, of which they were merely 
recognized as suborders. 

Iluhrecht, however, did not stop at tliis, but sought to 
establish relations between Nemertincs and Vertebrates. In 
this direction I cannot follow him. Far-rcaching specula- 
tions arc permissible and justifiable only after an exliaustive 
study of the embryology of the form in question ; and in this 
respect mv work is completely wanting. 

let it Las seemed to me that it may be interesting to com- 
pare the various systems of organs, as we have learnt to know 
them in the forms wo have examined, with those of the 
Nemertine genera not treated of in these psgea, casting at the 
^me lime a passing glance in the direction of the Turbcl- 
larians and the Annelids. 

Nemertines one and all possess a ciliated ectoderm. This 
either carries the whole of tl^e gland-cells of the integument, 
and in this case rests on an almost structureless layer of 
connective-tissue, a so-called basement-membrane, or a portion 
of the gland-cells sink into the connective tissue, and wo get 
a cutis, which is often rich in muscle-fibres. The first of 
these conditions is met with in all forms having a stylet in 
pi^hoscis, the Enopla, as also in Carinella^ and, according 
to Hubrecht, in Carimna^ Carinoma, and probably, too, in 
C^hatotAriio, We find that a double layer of gfand-cells, 
on the olh^ hand, is characteristic of EupoliOf Cer^ratulm^ 
and Lanyia\ but, from the works of McIntosh and Hubrecht. 
we may conclude that it is present in Vahneinm^ Linens, ana 
JSorlaeta also. 

The development of a cutis is manifestly followed by 
highly important changes, as exemplified in appearance 
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of an outer longitudinal muscular layer, of the subepithelial 
tnuscle-^layers, and the formation of a muscular tissue at the 
cephalic extremity^ where, in the case of Oanndla^ we found 
a parenchyma, winch persists in the Enopla also. Moreover, 
we find these forms provided with cephalic glands, not present 
in Carinella, and probably likewise absent in its allies. A 
cephalic gland is cnaracteristic also of the Enopla ; and with 
regard to this group we may make the same observation as in 
the case of that to which EupoUa^ Cerebratulus^ &c. belong, 
viz. that the cephalic gland remains small in forms which, 
judged by the development of their nervous system, sense- 
organs, and cephalic grooves, must be regarded as the 
higher, such as Drepanophai^is and Ampliiporm^ as also 
Cerelratulus and Langia ; but that in Teiraetemma^ iVosoA- 
noporus^ and Geonemertesy on the contrary, as in the more 
primitive Eupolxay it has undergone a colossal development.^ 
The musculature of the body-wall is precisely similar in 
structure in the case of the first group, in which I unhesi- 
tatingly include Garinellay Canntnu, and (7ariViow^a~I would 

S irefer not to come to any decision as to the position of Cephn^ 
othrissy although 1 am inclined to assign it to the first group 
— and in that of the third, which embraces the Enopla, ana 
consists of a circular, a diagonal, and a longitudinal layer. 
In the second group, which includes the remaining forms 
unprovided with a stylet in the proboscis 
LinetiSy Borlasiay Cerehratulus. and Jjangia). we find that the 
iiiu8culatui*e of the body-wall consists of a longitudinal, 
di^onal, circular, and longitudinal layer. The entirely 
difmrent position of the diagonal muscular layer in Group II, 
as compared with Groups f. and III. is most remarkable. 

We have recognized the inner circular muscle-layer of 
Group I. as not belonging to the musculature of the body- 
wall, and have homologized it with the dorso-ventral system 
which appears in the metamerized forms of Groups II. and 
III., and which we have derived from the circular layer in 
question. 

None of the groups is witliout a system of radial muscles, 
the tracts of which split up the layers of the body- wall, 
dividing them into compartments. 

In its ciliated epithelium, the manifold gland-cells thereof, 
and the development of the deeper system of gland-cells lying 
beneath the basement-membrano. the integument of the 
Nemertiiies exhibits an unmistakaole resemblance to that of 
the Turbcllarians. 

The musculature of the body*»wall of the Rhabdocosla ^ 
• V. Oraff, ‘ Monograpbis dej-Turbellarien.— I. Khabdoccelida,» 1862 . 



Anatomy and Bistoloyy of JSfamortineo, 897 

displays a marked conformity with that of Groups I. and lit 
in that it likewise consists of circular and longitudinal layers 
of fibres, in addition to which, in the case of many Rhabdo- 
coela, we also have a diagonal layer, lying between the two 
former. Much more complicated is the musculature of the 
body-wall in the Polyclads, in which, according to Lang*, os 
many as six layers may be present, arranged in the following 
order: — circular, longitudinal, diagonal, circular, diagonal, 
longitudinal* In this case also it is at once evident that only 
the internal layer of diagonal fibres has to disappear in order 
that we may get the arrangement of the muscle-layers found 
in Group II., and in Cerebratuhin in particular. 

1 have alluded to the fact that the integument, and 
especially the ectoderm, is composed of fibrillar and gland- 
cells, exactly like the hypoderinis of the Annelida, among 
which T should like to sec the Gephyreans included. It 
remains to bo added that the ectoderm of Nomertines is clothed 
by a cuticle, which may bo provided with cilia in places. As 
a general rule a cutis is not present in the Annelids ; yet in 
the ease of Stpunculua nuduB^ for example, this has recently 
been described by Andre® 'who states that it contains 
pigment-masses and gland-cells. The phenomena presented 
by the hypodermis of the Annelids and the ectoderm of the 
Nemertines at the time of sexual maturity are very remark- 
able ; in both cases the naked gland-cells swell up to a large 
sise, almost entirely filling up the epidermis around the genital 
^rtures (clitellum of the Earthworms, porophore of the 
Cfapitcllid®) t. The musculature of the IxKly-wall of the 
Annelids is allied to that of Groups 1. and III., since it con- 
sists of a circular and a longitudinal layer. If we neglect 
the fact that the diagonal layer, which is stated by Andre® 
to lie in Sipunculuo between these two muscle-layers, does 
not entirely agree in structure with that of the Nemertines, 
the musculature of the body- wall of a Carindh or a Drepa-> 
nophorua would be essentially the same as that of the 
Gephyrean. 

In all Nemertines the parenchyma is developed to its 
utmost extent, and the organs arc consequently imbedded in 
a gelatinous tissue. In the case of Groups II. and III. this 
tissue is arranged in septa in the region of the mid-gut, and 


• Lang, Die Polycladen dee Oolfs von Neapel ** (Fauna und Flora das 
Oolls von Neapd), Monographie, zi. 1684. 

t J. Andre®, Beitrfi^ car Anatomie und Histologle dea Bipmeulm 
nvAuBf Zeitsohrift fUr wim. Zoolome, Bd. xxzvi. 

t liiiidg, Monographie der OamtolUden dea Qol& von Neapel.^ Fauna 
und Flom dea Golfa von Neapel, zvi* 1887. 
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at the same tiinc a cleft appears on each side between intes^ 
tine and parenchyma {Cerebratulus mcsrginatus and Drepano^ 
pJiorua aerraticolks). This cleft is interrupted at the points 
at which the extremities of the intestinal casca come in contact 
with tlie septa, and also where those plates which include the 
genital sacs and the dorso-ventral muscle-bands touch tlie 
axial portion of the intestine. This cleft was pronounced bjr 
Salensky *, who determined its existence in Monopora vuu* 
para and Eupolia avrita^ to be a ccelom. Salensky finds 
that it is bounded by a somatic and splanchnic membrane. 

The Turbellaria are devoid of cavities of this kind lying 
between the tissue of the body and the intestine. On the 
other hand, muscular septa are pment, and in this respect 
the donated Gunda aegmentaia^ is especially worthy of 
notice, since in it the lateral unbranched intestinal emea are 
regularly separated from one another in this way. In the 
other direction, however, the pronounced roctameric arrange^ 
ment of the septa in Neincrtines leads us to the Annelids, and 
to the Hirudincaa in particular, in which, while a body-cavity 
is non-existent, muscular septa arc developed. 

The alimentary canal of the JNemertincs exhibits two 
divisions, which arc both histologically and morphologically 
well maiked off from one another: these are, tnc fore-gut, 
which is devoid of emea in all forms, but is lined by a ridily 
glandular epithelium, and the mid-gut, which in the two last 
groups is provided with metamcrically arranged paired 
evaginations, but is without glands. The intestinal cssca 
decrease gradually in size towards the posterior extremity of 
the animal, and finally we get a little snort piece of intestine, 
straight and without glands, which we are able to distinguish 
as rectum, but which nevertheless in the character m its 
epithelial lining does not differ from the mid-gut It is 
therefore doubtful whether, without referring to embryology, 
we are entitled to speak about a proctodeeum in the case of 
the Nemertincs. The mouth is always ventral in Groups I. 
and II., behind or beneath the ganglia^ and opens into an 
expanded, bell-shaped, pharyngeal cavity — in the case of 
Group III. in front of tne ganglia-— which in its turn opens 
into a narrow oesophagus. The mouth does not always upon 
independently to the exterior, but more often unites with the 
ajierture of the proboscis-sheath. In Monogonopora and also 
in Etoaodenoporua the ossophagus opens into the protescis- 

• Salensky/* ZmEntwickelungmsschicht©v.j9<?rfe#mri»«t^ 

Centralbl. li. Jahuf. 

t A. Lana, « Bau von GMk aepmenMa,^ Mitth. a. d. Zool. 
Station zu Neapel, Bd. iii. 1861. 
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sh<»ith--^in the latter case at some distance from its exterior 
aperture. The same thing very probably occurs in Oeone- 
fnerte^ palaensWj only in this case the opening of the alimentary 
canal is carried right to the anterior extremity, so that, as a 
matter of fact, the ajiertures of mouth and proboscis coincide. 
In MalacohihlUiy however, the proboscis-sheath opens into a 
peculiar cavity, wliich is provided with villi, and must be 
regarded as a veritable pharynx. Von Kennel * would have 
us believe that the cavity of the proboscis-sheath o|^ns into 
the mouth in Geotiemertea palae.nsis also ; but it appears to 
me, according to the figure which the author gives, that the 
condition is jncciscly the same as in Monogonopora and 
l^^osadcmporm^ that is to say that the oesophagus ojiens into 
the most anterior portion of the cavity of the proboscis-sheath. 
The anus, which is never absent, is always terminal. 

Von Gratft, too, asserts that the proboscis-sheath in Qeo^ 
nemerfes vhalieophora 0 |ie!iB into the mouth. But on referring 
to Taf. xxvi. tig. 7, of the work in question, vfc see quite 
clearly that the msophagus opens into the proboscis-sheath at 
a considerable distance from the external aperture of the 
latter ; it curves distinctly ufmards^ and tlie opening of the 
proboscis — of tbe mouth according to von Oraff — S almost 
exactly terminal in this form, whereas it should be ventral if 
it were the mouth-opening. In all respects the structure 
{iresents the appearance of a prolongation of the proboscis- 
sheath. 

In the intestine of tlie Nemertine we have the type of that 
of the Annelid. If, however, we attempt a comparison with 
the intestinal tract of a Turbellarian, even though we select 
Gunda ssgmentata for the purpose — a form distinguished by 
the possession of a straight unbranched intestine, which ui 
provided with a regular series of cescal ov^inations and opens 
into a mouth placed at the extreme anterior end of the body 
— we nevertheless unavoidably fail ; for the intestine of our 
Turbellarian, however far it may have diverged in develop- 
ment from the radially-branched organ of the Polyclad, in the 
direction of that of the Nemertine, is devoid of an anus. 
According to Hubrechtt and Max Muiler§ the proboscis 

e Von Kennel, <^Beitrttgd txat KenntniB der Nemeriinen,** Arbeiten atts 
dem ZooL Inst, ssa WunKburg,i3d. iv. 1877. 

t Von Orafll fihattomtorai sine neuo iMd-nemortiae.** 

Mor^ol. JabiS. BdL v. 1870. 

t Bttbrecht, ^ Report of the Soientifio Results of the Vovium of 
H.M.S. * ChaUsnger, 1873-1870/ Zool vol. xix. Nemerteo, 18B7. 

{ Max MUUer, ^Obsemtionea Anatomiow de Vermibus quibusdam 
marHtmis/ Berouni, 1853. 
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in the first two groups is provided with nematocysts (^e were 
able to deternniiio the presence of rhabdites only), in the 
third, with the exception of the parasitic MalacchMla^ it is 
armed with stylets. The proboscis varies in structure in 
Groups I. and XL, and even in the arrangement of the layers 
of its wall we find important variations between a EupoKa 
end a Cerehratuhia, Tne proboscis of Carinella is comi)oaed 
of a circular and a strong longitudinal muscle-laycr, while 
that of EupoUa shows the opposite arrangement of a longi- 
tudinal and a circular layer. In Cerebraiulm, again, wc find 
that the proboscis repeats the sti^ucture of the musculature of 
the body-wall, and we get a longitudinal, a circular, and a 
longitudinal muscle-layer. In Oarinella the nerves of the 
prolx)Scis adjoin the circular muscle-laycr, but in the case of 
EupoUa the longitudinal layer, and m this the nerve-tissue 
exhibits a condition which, so far as my own experience goes, 
is only repeated in the proboscis of the Enopla, vis. that the 
nerve-moss is not adjacent to a circular muscle-layer, asit other- 
wise is in all our species, be they those of Oarinella^ EupoKn^ 
OerebraluluSy Drepanopiortts^ &c., wherever we find that the 
nerve-mass has a constant position, whether in the form of a 
nerve or of a nerve-sheath. In the proboscis of Cerehratulus 
the nervous plexus, derived fiH>m the expansion of the two 
nerve-cords, adjoins the circular muscle-layer on the inner 
side. The proboscis of the Enopla exhibits a precisely 
similar structure, consisting of circular, longitudinal, and 
circular layers. The nerve-cords are imbedded in the longi- 
tudinal muscle-layer, dividing it into two sheets. The aper- 
ture of the inoboscis-sheath, however, is not, os has often been 
assumed to be the case, terminal in position ; on the contrary, 
it is in all forms subterminal and ventral. This is clearly 
expressed even in Carinella, where the tip of the head pro- 
jects beyond the aperture of the proboscis-sheatL Another 
organ, however, the cephalic gland, does open terminally to 
the exterior. 

A comparison has been suggested between the proboscis of 
Nemertines and the so-called proboscis of the Turl^llaria 
Proboscides, a terminally placed retractile and extensile 
sense-organ. Yves Delages* and Salensky t are among the 
more recent advocates of this theory. In opposition to this 
we may repeat once more that the aperture by which the 
Nemertine proboscis is extruded is by no means terminal, 

« Yves DdUges, ** £tade5i Mstologiques but les Planatres HhabdoeoslM 
Acttlos,’’ Arch, de Zool, expdnment. et s^r, 2, t iv. 1886. 

t Baieurfey, “ Bau u. Metamorphose^ a, PUidiumsy’’ Z^tschr. fiir whth 
Zoologie, Bd. xliii. 1886. 
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but that the spot whese the proboscis of Oonvafuia Bchuhiiy 
for example, is placed, is occupied by the cephalic gland in 
Nemertines. 

In addition to this, the relation in which the mouth and the 
opening of the proboscis- sheath stand to one another, particu- 
larly as exemplified in MaJaoobdellaj appears to me to be in- 
structive, and to point to the fact that wc must regard the pro- 
boscis as a sj'Kxics of pharyngeal apparatus — as a pharynx, 
which is now no longer enclosed in the pharyngeal pouch as a 
division of the oesoplmgus, but possesses a cavity of its own. 
"Jlie structure of the pharynx, too, is precisely similar to that of 
the Neniertinc proboscis, consisting as it does of circular and 
longitudinal muscle-layers, besides radial muscles. (In the 
case of PfOHthioat^mum aipuncultut we have the following 
arrangement: — longitudinal and ciicular layers, radial 
muscles, longitudinal and ciicular layers.) The pharynx, too, 
possesses glaud-cells, or, at any rate, the prolongations of 
such cells open through its walls. The pharynx is also 
supplic<l witli nerves, in the form of a norve-sneath. Tlie 
pharyngeal apparatus of the Annelids, which is styled a 
proboscis, is furnished with papilla? and witli jaws, and is a 
structure which, especially in the case of the Eiinicldas, where 
it lies in a cbam^T separated from the gullet, forcibly reminds 
UB of the Nemertine proboscis, though owing to its position, 
ventral to the intestine, a direct comparison between the two 
ift impossible. 

We find that the cavity of the proboscis-sheath in Ncmer- 
tines iiicreases in extent from the first group to the last. It 
has been regarded as eauivalent to a body-cavity, and ns such 
its development from the blastocade proves it to be a remnant 
of the primitive scgmcntation-eavity. Hubreclit* accordingly 
terms this space an archicoole. The cavity of the prolxisois- 
sheath contains free nucleated bodies, resembling blood- 
corpuscles; it |x)S8os»es an endothelium-Hke lining, as is the 
case with the blood-vessels, in connexion with which it is 
Buraosed to have arisen. 

The cavity of the proboscia-sheath may be still further 
increase by sac-like metamericiilly arrang^ evaginations. 

The Tiiroellaria naturally afford us no points of comparison 
with reference to the cavity of the proboscis-sheath. 

But what about the Annelids? 1 venture to put forward 
the following hypothesis While in Annelids all the organs 
lie in a body-canty, in Nemertines such a cavity has only 
been developed to a limited extent, embracing the proboscis 

s Ilubrecht, ^ Ooutribufiofn to ths lilnibrjolagjr of the Nemerteay 
Q. J.M. S. vol xxvi* 

Ann. Mag. N. HiaU Ser. 6. Voh vi. 
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and a section of the dorsal blood- vessol. This constitutes the 

rhynchocoolom/’ the wall of which similarljr repeats the 
structure of the body-wall, that is, of the muscular portion 
tliereof. I’he free corpuscles in the rhynchoccelom arti to be 
compared with those of the perivisceral fluid. 

We find therefore that the body of the more highly 
organized Nemertincs possesses two cavities, wliich we may 
regard as constituting a body-cavity — the rhyiichocooloui, or 
cavity of the proboscis-sheath, and the cleft between the intes- 
tine and the parenchyma. It must not be supposed that both 
these spacesare of equal value. The cel lular lining of the cleft, 
which 18 in the highest degree similar to that of tbe genital sacs, 
renders it extremely probable that this cavity is a schizocosl. 
The rhynchocoeloin, on the contrary, is a jiersistcnt segmen- 
tation-cavity (blastocadc) . 1 must leave it to embryology to 

say whether one or other of these cavities is homologous 
with the body-cavity of the Annelids. 

The blood-vascular system attains its highest development 
in Groups I. and 11 . as far as regards the elaboration of the 
vessels : in these groups we find, in addition to two or three 
longitudinal trunks, which are united together in the head 
and in the caudal extremity, an oesopliageal blood-vascular 
plexus, and liehiud this another surrounding the cavity of the 
proboscis-sheath. Besides this we generally get in the second 
group sinus-like blood-spaces for the cephalic pits. In the 
three longitudinal vessels of the third group, which are united 
to one another by a series of mctamerically arranged trans- 
verse loops, we have the nearest approach to the blood- 
vascular system of the higher Annelids. A blood-vascular 
system is wanting in the Turbellaria. 

A water-vascular system is probably present in all Nemer- 
tines, wdtli the exception of the terrestrial forms and the 
genus l\omdenoporu 8 ^ in which I was not able to determine 
it. That of Group J. is stated to open directly into the 
blood-vessel. Be that as it may, it sends out csBcal tubes 
w hich enter and pierce the wall of the vessel. Most Nemer- 
tines possess only a single pair of nephridial pores ; but in 
many formi^ including Vahneiniaj EupoUa^ Amphiporm 
lactifloreua^ &c., it is stated by Oudemans ^ that there are a 
largo numW. 

The similarity between the excretory system of the Ncmer- 
tines and that of the Turbellarians is nnrnistakable, especially 
if it should be more generally found, as Silliman t cluima for 

^ Oudomans, Circulatory and Nephridial Apparatus of tli© 

Q. J, M. 8. vol. xix. n, «. 188(5. 

t Silliwan, Ik>obacht«nguberSw»«wass<*rturbellarlen Nordimiierikas.^ 
/eitftchr. fur Znologio, jBd. xli, 
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Totraitemma aquarum dulotum, that the excretory veiisels of 
Ncmertinea are provided with flame-cella. 

Yet we arc by no means debarred from a comparison with 
the Annelids, even as regards the nephridial system, if we 
bethink ourselves of Lanice conckHega^ that remarkable Tero- 
bcllid in which four ncphiidia are united together on each 
side by a longitudinal vessel. In this connexion it is of the 
utmost iinf)orlance to ascertain whether the fornis po'^sessing 
a number of excretory channels exhibit a raetameric arrange- 
ment of the nephridiopores. In all probability the peculiar 
lino of development followed by the excretory apparatus of 
the Annelids has been influenced by the large size of the 
body-cavity found in these forms. 

As regards tlie nervous system, if wc start from the lowest 
forms ot the first group and continue our investigations 
through the other two, we moot with unmistakable evidence 
of a progi'ossive development ; and this not only in the primi- 
tive or more complicated composition of tlie nervous system 
itself, but also in its varyinj 2 f position, which passes from t^he 
^ithfdial, as described hy llubrccht for the nervous system of 
Varinina^ tlirough the intermuscular stage, until finally we 
find the nervous system lying entirely within the muscle- 
lasers (infra-muscular). Accox’ding to Ilubrecht the most 
widely different stages in the progressive p^sage of the 
nervous system from the exterior towards the interior of the 
body is found in representatives of Group I. What is iu all 
probability to a certain extent a resting-stage is reached when 
we find the nervous system situated outside the circular 
muscle- layer, but lying immediately upon it. I gather from 
the works of M'lntosh, Ilubrecht, and Oudemaiis, that this 
occurs in all forms belonging to Group II. But a transition 
from this position to the infra-muscular one found in the 
Enopla is not knowm in this group, la order to trace this 
transition we have, indeed, to go back to Group I., and, 
according to the description and figure given by Uubrecht % 
we find It in Carinoma and Oepkalothrix. It is therefore 
from these fomis, judging by the position of the lateral nerve- 
cords, that the Enopla are to be derived; but the ^nera of 
the second group can only have sprung (tom a form iu which 
the lateral cords are atiil outside the circular muscle-layer. 
We may therefore represent tlie affinities thus 

a llubreehii op. ck. tab. xu 
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Kiiopla. Group TI* 

The central nervous system is divided into a brain and 
lateral cords. In addition to the swollen anterior portion of 
the lateral cords, which forms the vetitral ganglia, the brain 
always shows traces of a pair of dorsal ganglia, which, in the 
highest forms, far excceu the ventral ganglia in size, while 
the degree to which they arc developed appears to depend to 
a certain extent on the development of the lateral organs. 
This is proved hy tlie most primitive forms, in wliich both 
lateral organs and dorsal ganglia arc of simple structure aild 
small size. In the higher forms, however, in which the 
lateral ))it8 are reduced in size, as we have found to be the 
case in l^osadenaporus^ the dorsal ganglia by no means 
undergo a corresponding reduction. The ganglia of the 
brain arc unitc’d by a dorsal commissure, which passes above 
the rliynclioda'um in Carimtla and above the rhynchocoelom 
in Certhrniidm and Drepanophorun, A ventral commissure 
])a8Hea below tlie rhynchocoelom and in the Enopla lies upon 
the foi e-gut. The position of the brain is consequently by 
no means absolutely oonstaut even in this respect. Many 
Nemertines have been shown to possess an anal commissure 
connecting tlie two tiervc-cords. The central nervous system 
possesses a variously constituted sheath of ganglion- cells, 
which differ exceedingly in form, according to the particular 
region of the brain, and are eminently characteristic of the 
various regions, Tlie brain and lateral nerve-cords of certain 
representatives of Group II. {Cerebratulus and Longia) 
possess neurochord-cells and branched neurochords, which 
traverse the central sulistance of the lateral cords. Ilepresen- 
tatives of Oioup III, {Drepanopftorvs and I^omdenoporuo) 
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possess only one pair of ncurochord-cells, whicli belong to 
tlic brain, and only a single pair of unbranched neurochords, 
which ruJi through the brain and the lateral cords. 

The entire mass of the central nervous system is enveloped 
in a neurilemma. The fibrillar central substance of the 
lateral cords in all cases, and throughout Group IL tljat of 
the biain as well, is also enclosed in an inner neurilemma 
and sharply inaiked off from the coat of gangliou-cells. 

I'hc peripheral nervous system is represented by nerves 
and ncrve*shealh». Nerves supply the cephalic extremity, 
the eyes, and the lateral pits. A pair of nerves, which arise 
from tlie ventral ganglion, runs back to the oesophagus; a 
precisely analogous }mir, springing from the ventral com- 
missure, sujiplies the ])roboscis in Groups I. and II. In 
(jroup HI. the ]nobo8ois is innervates! by means of nmnerous 
Stems, arising from the brain. In some species of the first 
group, and in all those of the third, the lateral organs arc 
united by nerves to the dorsal ganglia. In all the groups 
the lateial cords give ofl‘ nerves, which are airanged meta- 
inerieally in Groups II. and 111. In (hrinina the nerve- 
sheath assumes an epithelial position, in accordance with the 
situation of the lateral cords; in the other genera of this 

n > the sheath is subepithelial. In Group II. the nerve- 
1 is generally situated outside the circular muscle-layer, 
but it may occur within it, as in Lnngia and Cerebratulus, 
In Group III, nerve-sheaths are not found. The nerve- 
sheaths arc characterized by the presence of a median dorsal 
nerve, which runs through them in the longitudinal axis of 
the body. This nerve also persists in Group III,, only in 
this case it maintains an intcrmuBcuiar position, above the 
circular muscle-layer. A second and smaller nerve of this 
kind, l^ing within the circular muscle-laycr, is characteristic 
of the urst two groups only. 

lu close connexion with the nervous system come the 
sense-organs — the subepithelial eves (the pigment-cups of 
which arc directed outwards), the lateral organs, the accessory 
lateral grooves lined with columnar epimelium (Drepano- 
pkortte). and the terminal cephalic grooves {Cerehrafuius), 

The lateral organs are placed in the same position as the 
brain, and in a portion of the genera belonging to the first 
group and in all those of the second and third they fuse with 
the dorsal ganglion, behind which they always lie. In the 
Enopla they occupy an independent position, being connected 
with the upper ganglion by nerves only, and generally lying 
to the side of it, though they may occupy a position in front 
of it, towards the cephalic extremity. As special formations 
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of tlie bocl^-wall we have the lateral indentations known a« 
cephalic pus in the majority of the representatives of Group IL ; 
these siipj)ly the place of a canal in bringing the lateral organs 
into communication with the outer world. We have yet to 
mention the existence of a pair of lateral organs in the neigh* 
bourhood of the nephridio-pores of Garinella. 

While the Ncmertinea, owing to their plexus-like epithelial 
and subepilhclial nervous layers, give grounds even for a 
reference to the Coelenterates (a vista opened up by Ilubi’ccht), 
nevertheless the central nervous system shows so high a 
degree of development, in the stoutness of its central sub- 
stance, of its ganglionic coat {so widely and so sharply 
diflerentiated from it), and of the twofold membranous and 
fibiillar elements of its sheath, that it eq^uals the Annelids in 
this respect. The appearance of a second sheath surrounding 
the (‘cntral substance is of especial importance. An inner 
ncuvileinma of this kind, which intei*p 08 eB itself between the 
coat of ganglion-ctdla and the fibrillar substance, has b(‘Cri 
identified and described by Ilcrmanu * in fHrudo also. The 
tis8U(*, however, whieli has been styled by many authors an 
inner neurilemma, does not correspond to the inner neuri- 
lemma of Nemertines. For the term has been applied to the 
finely fibiillar elements of the sheath of the ganglion*cells 
(Nansen f), or to a membranons sheath which surrounds the 
nervous elements, gatigl ion-cells, and central substance of the 
ventral cord of certain Annelids, and which, as an inner neuri- 
lemma, has been contrasted with an outer one, which envelops 
an iiiteimcdiale maf-s lying between the two membranes 
(Leydig Andrea* §). 

In otlier ro8])ectB the connexions which can be made out 
between the biain of Nemertines and that of Annelids are 
many in number, I may instance in particular the fact which 
has latcljr been more and more insisted upon, viz. that the 
ganglionic coat consists almost exclusively of unipolar 
ganglion-cells, and lastly, but by no means least, the occur- 
jcnce in Nemertines also of neurochord- cel Is and neurochords* 

"W hether we arc justified in placing the brain of Nemer- 
tines absolutely on a level with that of Annelids appears to 
me to be a question which must be postponed for the present 
on embrjological grounds. Salensky arrives at the following 

♦ Ilcrinami, * Das Centrslnerveniystem von Ilirtdo ntedicinidU' 
MunrhMi, 1875. 

t Nansen, “ Anutomie u. Histologie den Nervensystems der Myao- 
Jonabche Zi^tschr. 1887. 

] r. * I'atVln mt \f‘rgl, Anatoujie,’ Tubjuj^tn, ]8(M, i. fig. iK 

§ .) \nduii, “ Hniiufio znr ArrnU mip und lliptolojri* 4^1^, 
itufhf^y /eitwlij lui wIm- JUl wwi. 
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concluaionB ; — The cerebral ganglia of Nemertines and 
Annelids are homologous : the ventral commissure of the 
Nemertinc brain corresponds to that which connects the two 
halves of the Annelid brain ; the dorsal commissure of 
Nemertines is a structure sut generis and has no homologue 
in the case of the Annelids ; the cosophageal commissure of 
the Annelids corresponds to the lateral nerves of Nemertines. 

The author draws the last inference from the fact that the 
Nemertine brain, which arises as an ectodermal thickening on 
each side of the proboscis-invagination, is prolonged poste- 
riorly into the lateral cords. Nevertheless it is not proved 
that this brain is exactly the homologue of that of the 
Annelids, which always includes a portion of the larval apical 
plate ; whereas in the iV/iV/iwm, on the contrary, the apical 
plate is thrown off. In any case I am inclined to compare 
tlie lateral coids of Nemertines with the ventral cord of the 
Annelids (the arrangement of the nerves which pass off from 
the cords makes the comparison iustifiable), without further 
discussing the question whether the Nemertine brain is to be 
regarded mcioly as an expansion of the lateral cords, or as a 
Hpeciul formation in the same sense as the brain of the 
Annelid. 

The grounds on which we might institute a comparison 
with the central nervous system of Turbellurians appear to 
me to be of so gt^ncrul a nature that they must recede into 
the background when contrasted with the resemblances 
between the Nemertinc and the Annelid nervous systems, 

I'he eyes of Nemertines, on the other hand, may be shortly 
characterised as Turbellarian eyes. 

An agreement in the mode of origin of the lateral organs 
of Nemertines and the ciliated pits of certain Khabdocoela 
(MicvoBtoma3) has already been pointed out by Dewoletzky 
who was also successful in proving tlic occurrence of similar 
structures in the case of the Annelids. To this end the author 
instances Lov^n’s larva which is provided with ciliated pits, 
the larva of Sipunculus. and also CienodriluHj in wliich 
V. Kennel t found cephauc pits, corresponding as it were to 
the lateral organs of Nemertines. The similarity between 
the lateral organs of Nemertines and the ciliated organs of 
the Capiteilidm has been demonstrated bv Kisig also. 

1 will not attempt to find the homologues of the second 
pair of lateral organs of the species of Oarinella in the 

• Dewoletzky, << Baa Soitenorgan der Nemortineu,’* Arbeiten aus dem 
lool. Inst zu Wien, Bd. vii. ISBo. 

t V, Kennel, “ IJcber Vtmodrilu* pardaiis,*' Arbeiteu aua dem zool. 
Inatltut zu Wurzburg, Bd. v. 31^82. 
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Aunelidfl — though in them only, and not in the TurheHavia, 
•would it be poflsible to discover them. 1 will merely draw 
attention to the fact that with the appearance of this second 
pair we find that a lateral line appears in the Nemertines as 
tljo Imarcr of sense-organs, precisely as we find it in the 
Annelids. 

The genital products are either formed directly in the 
])arcnchyma, in which case a membrane forms round them, 
constituting a sac, or else they arise in the walls of sacs which 
alternate with the intestinal cfieca. Before maturity is reached 
a duct is formed, one from each sac. In the n(»n-nietanie- 
rized forms the first of these methods appears to prevail 
{Carinella)^ in the metaraerized forms the latter [Cerebratalm^ 
Drepanophorus). Moreover in these forms, as in Proaadeno^ 
porusy Oeonernertes^ and many others, several genital sacs are 
situated between a single pair of intestinal cseca, and we con- 
sequently find several genital pores in one metaineix*. 
Nemertines are not all of separate sexes ; the terrestrial and 
allied forms, e. y. the rrosadenoporids, are hermaphro<lite. 
Hermaphrodite forms are also found among the Tctra- 
stenmiida, which are closely allied to the Prosadenopovids* 
Proaorhochmua and Monopora arc stated to be viviparous. 

Tbe extraordinarily complicated genital organs of the 
Turbellaria exclude any comparison with those of Nemor- 
tincs, 

But even as regards the genital organs of the Polychoete 
Annelids, it is only in their simplietty that those of the 
Nemertines agree. 

Shortly stated, the conclusion we deduce from the con- 
siderations which we have discussed in the above pages 
amounts to this : — That in many respects the organization of 
Nemertines exhibits an aflEiiiity with that of the Turbellaria. 
but that on the whole this is put into the shade by tJic general 
Annelid-likc structure of tbe animals which we have been 
considering. 

If we merely observe the living flat Nemcrtinc crawling 
in its mucus, and compare it with a Polychastc or an Oligo* 
chsDte, the metamerism of which is exhibited externally by 
means of rings and the arrangement of bundles of setie, we 
find but little difficulty in persuading ourselves to follow our 
predecessors in the ncld of natural history and in agreeing 
with the place they assigned to these worms in their claasifi* 
cations — so long, that is, as we are compelled to work with 
the same appliances as they had. To-dtay, however, when 
methods and micioscopy have overcome untold dilKculties 
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iirhich th^y had to contend against^ wc may judge an indi- 
vidual by ita external appearance in the last resort only ; we 
determine its systematic position far rather from its internal 
organization, as displayed to us by moans of anatomy and 
histology, and above all from its embryology. 

The latter lead us to the conclusion that Memertincs have 
probably been derived from Turbollaiian-like forms, but that 
after following a line of development over which the Annelids 
had already passed, they divcigcd from it again in a direction 
of their own. 

(JoUingen, Sept. J88U 


XLVIII . — Ou the Fate of the Quadrate in MammaU» 

By 11. Broom, M.B., C.M., B.Sc. 

One of the most troublesome points in the study of tho 
descent of tho Mammalia is the expUmation of the changes 
which have taken place in the structure of the lower jaw and 
in its mode of articulation with the skull. In Ainpliibians 
and Keptiles the lower jaw is invariably made up of a number 
of pieces and articulates with the skull by means of tho 
quadrate. In Muimuals tlie jaw is apparently a single bone 
articulating w'ilh the sq^uamosal. What wc have therefore to 
explain is, What has Vcomc of the quadrate and how has 
tho jaw become simplified? In the pieseut paper 1 shall 
only deal with the fate of the quadrate. 

Ilitherto tho majority of comparative anatomists, chiefiy 
from the study of the early condition of the visceral arches, 
have agreed in finding the homologue of the quadrate in one 
or other of the auditory ossicles. Gegenbaur, Kblliker, 
Wiedersheim, and llcichert find its representative in the incus, 
while Huxley looks upon the malleus as its equivalent. 
Parker, w ho has done more than any one else to elucidate the 
development of the skull, after for many years holding the 
same view as Huxley, ultimately came to regard the incus as 
the Mammalian quadrate. 

That the quadrate of the Amphibian or Keptilian ancestors 
of the Mammals should gradually move back from the arti- 
culation of the jaw and degenerate into one of tho auditory 
ossicles is improbable : and there is little doubt but that the 
view* has been fouuded on a misinterpetation of the morpho* 
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logical value of tbe malleua and incus. The researches of 
Peters * * * § , Dollo f, BaurJ, and Gadow § place it beyond doubt 
that the Mammalian auditory ossicles are together homolo- 
gous with the Heptilian columella auris and extra-columella^ 
and that the malleus and incus can never have taken any part 
in the articulation of the jaw. 

An entirely different view of the fate of the quadrate has 
recently been revived by Albrecht (1, and has been supported 
by Dollo, Copelf, and Baur. According to this view the 
quadrate is represented by the zygomatic |)orfcion of the 
squamosal. It is highly probable that the Mammalian 
squamosal represents more than one element ; but the paleeon- 
iological evidence which would find in it the quadrate is 
unsatisfactory, the zygomatic |)ortion being most probably 
lionmlogous with the qiiadrato-jugah 

Gadow and Seeley advocate the view of Cuvier and 
Owen, that tbe quadrate is represented by the tvinpanic bone. 
This, how^ever, involves a gradual shifting l)ack of the quad- 
rate from the aiticulalion, which, tliough conceivable, is not 
borne out by positive evidence either from palajontology, 
embr}ology, or comparative anatomy. 

The Mammalia and Reptilia seem to have had a common 
origin in a group of Jiighly developed Amphibians, of which 
no remains have as jet come to light, but of which /bma- 
aaurus is the nearest ally as yet known. In these ancestral 
forms tliere was in all probability but a feebly developed 
flattened quadrate, probably ossified and articulating with the 
quadrato-jugal, squamosal, and pterygoid. In Pareiaeaurue 
Seeley 1t says the quadrate bone would appear to have been 

* W. Peters, ‘'Ueb^r die Gehdrknockelchen mid ihre Verhaltniss zu 
deu ersten Zungenbogen boi Sphenodon fyunctatm,^ Monatsber. d. k. 
preufls. Akiid. d. i8«r, Berlin, 3874. 

t b. Dollo, “On the ^Malleus of the Lacertilia, Quart. Joum. 
Micr. Sc. 1888. 

t G. Bnur, ** On the Quadrate in the Mammalia/^ Quart. Joum. Micr. 
8c, 38^7. 

§ TJ. Gadow, **On the Modifications of the First and Second Visceral 
Arches, &c.,” Phil. Trans, vol, clxxix , 3888, 

II P. Albrecht, * Sur la valour morphologiquo de Tarticulation inandi- 
buJaire, &c./ Bruxelles, J888. 

H IC. 1). Cope, The Kelations bt^tween the Tberomorphous Keptiles 
and the Mouolretne Mammalia,” TW. Amer. Assoc, Adv. Sci. vol. xxxiii. 
1884. 

♦* II. Q. Seeley, the Anomodont Beptiliaand their Allies,” Phil. 
Trans. \ol. clxxx,, 1880. 

tt H G 8e<dey, (Gwen),and the 

canct o( ittt AfiitiiticK iu Amphibians, Beptilei*, and Mammals,” 

Trans ^ol. dxxix., 1888. 
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a very short flattened bone with a bal!-like articular surface 
on the palatal aspect of the head/* 

In the Beptilian branch of descendants the quadrate gradu- 
ally became more powerfully developed to give a firmer arti- 
culation to a snapping jaw. Still, in the primitive reptiles 
we find tho quadrate but feebly developed. In Dicynodon 
we find it as a comparatively small bone so feebly articulated 
with the descending process of the squamosal and the ptery- 
goid that it is lost from many of the British Museum speci- 
mens. Even in Ichthyosaurus^ which is well advanced along 
the Reptilian line, we still find a small quadrate. 

In the Mammalian line of descent, with the development of 
flexible muscular lips and cheeks a looser articulation of the 
jaw became advantageous. The short flattened quadrate with 
the rounded articular surface was doubtless gradually trans- 
formed into a flattened bony plate, giving great freedom of 
movement to the condyle of the jaw. In process of time 
nature found an equally firm and more clastic medium of 
articulation in an unossitied quadrate, which remains in the 
l^lainmals of to-day us the Inierurticular Cartilage, 

The condition of ntfairs in the skull of a monstrosity 1 
recently described* would seem to favour this view as against 
the other theories advanced. In this specimen there is no 
trace of a lower jaw, and the only pari of the first visceral 
arch to be detected is an irregular piece of bone about half 
the size of the malleus, representing the fused palatines and 
pterygoids. The zygomatic portion of the squamosal, though 
altered in shape somewhat, is unusually well developed, while 
the tympanies arc present as a pow erful arch of bone stretching 
from one side of the skull to the other. It is difficult to 
believe that either squamosal or tympanic can represent part 
of an arch whose development is in its other parts so completely 
arrested. 

Should the present theory be confirmed by further research, 
the Interarticular Cartilage might appropriately be called the 
Quadrate Cartilage.’* 


• On the Condition of the Auditoir OHsielee of a Synotic Cyclopian 
Lamb/’ Tran*. Nat. Hiat. Soc. (Jlaag. 
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XLIX . — On the Distinctive Cranial Characters of the Jynanoid 
Lizards allied to Igaana, By G. A. BoULENGEtt. 

Sjjortlv after the publication of the aeooud volume of the 
British Museum ‘ Catalogue of Lizards ’ Prof. Cope proposed 
an ariangemeiit of the genera of Tguanina, t. e. ox the genera 
closely allied to I^uana^ without abdominal ribs or free 
dernnd margins of the digits, with the nostrils on the line of 
the cnnthiis rostralis and not below it, and which possess the 
eom{)res8ed form and other characteristics indicating an arbo- 
real rather than a terrestrial habit of life ” I’his arrange- 
ment is ccriainly no advance on that which 1 had previously 
tollowed, tlie only important innovation being the union of 
the genera Mtiopoceros and Cjfclura under the latter name. 
Ills reasons for doing so are given in the following words : — 
“ If the presence of the second row of femoral pores is not 
constant in C. cornuia^ then the genus MeUypoceros cannot be 
distinguislied from Cyclura, Mr. Boulenger relies on the 
rather greater number of denticles in the lateral teeth in 0^ 
cornata^ but my specimens show a tendency to the tridontate 
form of (?. ntibila. The character is, I think, even if constant, 
insulllcient for generic distinction.” Although agreeing now 
w ith Prof. Cope as to the value of the latter character, to 
wliich I attached loo much importance, I yet wish to upliold 
the distinction of the genera Cyclura and Metopoceroa on the 
giouud of the cranial structure. Although closely allied to 
Cychra^ Metopoceroa is, in some respects, equally related 
to lyuanuj whilst the skull of Cyclura stands nearer to that 
of Ctenoaaura than to tliat of Metopoceroa. 

On this occasion 1 propose to indicate the distinctive cranial 
and dental character of the genera more nearly related to 
Iguana. 


1. AmhlyrhynchuSy Bell. — All the teeth trilobate. Prw- 
maxillary not extending as far as the posterior border of the 
nasal fo8a» ; the length of the latter nearly eq^uals their dis- 
tance fiom the orbits. Prcefrontal not entering the nasal 
fossa. Postfronto-squamosal arch sliort, not longer than the 
orbit ; postfrontal as long as deep, ^'lanspalatine in contact 
with palatine. Basisphenoid short and much constricted 
behind the basipterygoid processes. 


♦ Pioc. Aiaer, Thil. Hoc. xxm, b:i80, j>. ^61. 
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2« C(molophu»y Fitz.^ — All the teeth trilobate. Prse- 
maxillary not extending as far as the posterior border of the 
nasal fossae ; the length of the latter nearly equals their 
distance from the orbits. Preefrontal not entering the nasal 
fossa, Postfronto-squarnosal arch longer than the orbit; 
}>oslfroii[tal longer than deep. Transpalatine in contact with 
palatine. Pasisnhenoid short and much constricted behind 
the basipterygoin processes, as in the })rece(ling. 

3. Bi-achyhphus^ Wagl. — All the teeth tricuspid. Pr«e- 
maxillary not extending as far as the posterior border of the 
nasal fossa' ; the length of tlie hitter equals their distance 
from the orbit. Prrefrontal not entering the nasal fossa, 
Postfronto-squamosal arch short, not longer than the orbit ; 
po.stfrontal us long as deep. Iransualatine not in contact 
with palatine. Ba8is|ihenoul as in (Jyclura^ rather elongate 
and much constricted behind the basipterygoid processes. 

4* Iguana^ Laur. — Jjateral teeth with numerous denticlcis. 
Pra^maxillary not extending as far as the posterior border of 
the nasal fossae : the length of the latter nearly equals their 
distance from tne orbits. Prmfronlal not entering the nasal 
fossa. Postfronto-squainosal arch slender, short, not longer 
than the orbit ; postfrontal as long as deep. Transpalatine 
in contact with jmlatinc. Basisphenoid short and but slightly 
constricted behind the basipterygoid processes, 

6. Mtiopocerosy Wagl. — Lateral teeth with four to seven 
cusps. Pifiemoxillary not extending as far as the posterior 
border of the nasal fossce; the length of the latter much 

S cater than their distance from the orbits. Pra'frontal entering 
e nasal fossa. Postfronto-squamosal arch wide, a little 
longer than the orbit j postfrontal longer than deep. Trans- 
palatine not in contact with palatine. Basisphenoid inter- 
mediate between J<]imna and Cydura. 

04 Cydura^ Harl.—Lateral teeth with three to six cusps. 
Pmmaxillary extending as far os the posterior border of the 
nasal fossae ; the length of the latter not more than their 
distance from the oibits. Prsef rental not entering the nasal 
fossa. Postfroxito-squamosul arch long and wide, intermediate 
between Metopoceros and Oteno$aura \ postfrontal longer than 
deep, Transpalatine not in contact with palatine. Basi- 

♦ The cnmisl characters are taken from tho figure given by Stein- 
daehiiBry Fostschr. soob-bot. Qea, Warn, 1870, pi. v. 
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splienoid rafher elongate and much constrictod behind the 
basipterygoid processes, intermediate between Uetopooeroa and 
Ctenosaura. 

7. Cienosaura^ Wiegm. — Lateral teeth with three or four 
cusps. Piaeraaxillary extending as far as the posterior border 
of the nasal fosste ; the length of the latter loss than their 
distance from the orbits. Prcefrontal not entering the nasal 
fossa. Postfronto-squamosal arch slender, at least as long as 
the orbit ; postfrontal longer than deep. Transpalatirie not 
in contact ^\ith palatine. Basisphenoid elongate and much 
constricted behind the basipterygoid processes. 

The skull of Cyclura is figui^d by Briihl, ‘ Zootomie,’ 
pi. cxliv., as that of Iguana tuberculata. An excellent figure 
of the skull of Metopoceroa is given by Cuvier, Oss, Foss. v. 
pt. 2, pi. xvi, figs. 2ii-26. In the figure published by Gfin- 
ther, Trans. ZooT. Soc. xi. pi. xliv*, the parietal foramen is 
represented, through an error of the artist in the drawing of 
the sutures, as in the frontal bone, whilst, as in other Iguanas, 
it is situated between fiontal and parietal. The three possible 

{ )OHition8 of the parietal foramen are to be found in the family 
guanidte, viz. between frontal and parietal (nearly all the 
genera), in the frontal {BasiUacua^ Coruthophanes)y or in the 
parietal {ChamvpleoUa^ Anolia). Xiphocerem and Norops, 
though HO closely allied to Anolisj have the foramen between 
frontal and parietal. 


L. — The Genera Trigaster and Benhattiia. Bv W. 
Br.AXLANi) Benham, D.Sc., Assistant to the Jodrefl Pro- 
fessor of Zoology, University College, London. 

In 1886 1 described an eai-thwonn from the island of St. 
Thomas, West Indies, its most remarkable peculiarity (at 
that stage of our knowledge of earthworms) being the posses- 
sion of three separate gizzards ; to this worm I gave the name 
Trigaster Lankeateri *. Its other cliaracters ally it to Acan^ 
thodriluB^ e. g. the two pairs of cylindrical and convoluted 
prostates and the condition of the uephridia. 

In 1889 Dr. Michaclsen, of Hamburg, described a worm, 
under the name of Benhamia roaeaff which in some respects 

• Quaii. Jouni. Micr. ftci. xzvii. 
t Jftbrb d. Hamburg. wIm, AuHtalton^vi. 
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a^eofi with Trigaater Lankeeten^ but differs in several of the 
characteristic features of the latter, one being the possession 
of two gizzards and another the extent of the clitellum* Ur* 
Michaclsen, however, suggested the suppression of the name 
Trigaster in favour of Benhamia^ on the ground that tlie 
former generic name no longer holds good for his new species 
on account of its aignihcancc. 

In my recent article, ‘‘ An Attempt to Classify Earth- 
worms (Quart, Journ. Alicr. Sci, xxxii.), I have included 
his species under the older name Trigitster\ this I did 
believing that, although the name had no longtsr a literal 
significance for the new species, 1 was justified in retaining 
the prior name. Dr, Michaclsen has published descriptions 
of other species of the same genus, and after communication 
with him and with Dr. Rosa, of Turin, and a careful perusal 
of his papers, 1 am led to regard the species of Benhamia 
as distinct from Trigaster. The two genera arc not 
synonymous, as would iippcnr from his article, but are 
aistinct though very closely allied forms ; and perhaps they 
should both he regarded as subgenera of Acanthodrilus. At 
present, however, I would consider them as distinct. 

The following characters are common to the three genera, 
together with Deinodrilas (Beddard) : — 

(1) Nophridia in form of a network. 

(2) Two pairs of coiled cylindrical |)ro8tatcs in somites 

xvii. and xix. 

(3) Two pairs of spermathecas. 

Deinodrihs differs from the rest in possessing twelve seta; 
per somite and in its short clitellum (xiv, to xvi.). 

Acanthodrilus has a single gizzard and behind it paired 
calciferous glands. 

The anterior nephridia form a compact mass or pepto-neph 
communicating (? always) with the pharynx.^ 

The Aiiermathecm lie in somites vii. and viii. 

The two sperm-ducts of each side are separate till near the 
sperm-pore. 

Trigaster : — 

1. The eliieUum is extremely long, occupying somites xiii. 

to xl. 

2. There are three separate gizzards, in somites vii., viii., 

and ix. 

8. There are no calciferous glands. 
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4. The two pairs of spermathecas lie in riii* and ix., are 

globular, have no appendix or swellings or diver* 
ticula near the external apertures, which are placed 
posteriorly, i. c, between viii./ix, and ix./x. 

5. No penial seta3. 

6. No dorsal pores. 

Benhamia : — 

1. The clitellum occupies at most eight soinitca, varying, 

however, in extent and limits (xiii. to xix. or xiv. 
to xxi.). 

2. There are only two gizzards. 

3. Calciferous glands are present. 

4. The spermathecas are rather ovoid tlian globular and 

have appndicca or diverticula to their narrowed 
ducts, wlilcli open extemally on the anterior boun- 
daries of tbeir somites, viz. viL/viii. and viti./ix. 

5. Penial setKJ in special sacs arc present in relation to the 

prostate, 

C. Dorsal ])ores are present, at any rate in some of the 
species. 

Both genera, however, agree in having all the eight setm 
in each somite close together on the ventral surface, in having 
a pit or fossa, at the bottom of which the prostates and sperrni- 
ducal pores open externally, and in these two characters they 
differ from Aoanthodrilua, 

The genus Trimeter includes at present onlv one species, 
T. Lankesieri^ Benliam, 1886, from St. Thomas, West 
Indies. 

The genus Benhamia includes the following species, all 
being from West Africa, with the exception of the last, 
the locality of which is unknovrn, and is merely a matter of 
speculation 

1. B. roacrt, IMichaclscn, 1889. 

2# B. Btuhlmanni^ Michaelsen, 1890. 

3. B. affinis^ Michaelsen, 1890. 

4. JB. Schlegeliiy Horst, 1884. 

5. jB. Biiitikoferiy Horst, 1884, 

0, J5. Beddardi, Horst, 1888. 

7. 8<yioana^ Rosa, 1888. 

8. B, Oodeffro^i^ Michaelsen, 1890. 
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The 8{>ecieB 4, 5, 6, 7 were originally described under the 
genua Acunthodnlus (see my article in Quart. Joarn. Mien 
Sci. xxxii.), but liave been transferred on account of their 
possessing two giezards and a genital fossa. 

October 17, IrtOO. 


LL — On a new Species o/^Gyracanthus. 

By R. H. Tkaquaie, M.D., F.R.S. 

In their recently published ^ Catalogue of British Fossil 
Vertebrata’ Messrs, nmitli Woodward and Sherborne state con«* 
cerning the spine from Burdiobouso figured by Ilibbert (Trans. 
Roy. Soc. Edirib, xiii. pi. xi. fig. 1), and referred by Agassiz 
to nia Gyracanthus JbrmoauSy that it is of doubtful species/^ 
This spine is in the collection of the Museum of Science and 
Art, and I had long been of opinion that neither it nor any 
other specimen of Gyracanthus from the Calcifcrous Sand- 
stone series could be leferrcd to the same species as that from 
the Coal-measures fiyured by Agassiz as such (Poisa. Foss, 
t. iii. tab. v. figs. 2-()), and which, on the other hand, must 
also include his G. formesm. Lately a considerable number 
of Gyracanthus spines have occurred in the Duniiet’^ shale 
at Straiten, which clearly belong to the same species as those 
from Burdiehouae, and enable one to have a still better idea 
of its characters and configuration. 

*]'hosc spines resemble G. jbrmosiis ^incl. ItAerculatus) in 
the nature of their ornament, and though most of the Burdie- 
house specimens arc eroded and worn, that figured by Hibbcrt 
has the tuberculation of the ridges in places exceedingly well 
marked. But from G. Jbrmosus the species differs in having 
the basal or inserted portion very small, and again in the 
usual v^ant of that lateral curvature which is so constant a 
feature in all examples of that species which have attained 
any size. The aniero-poatcrior curvature is usually presenti 
but only in one specimen out of many have I observed any 
pronounced lateral flexure. Like 0. Jbrmosus they are fre- 
quently worn at the tips, and all are bilaterally unsym- 
metrical. 

As there is no doubt that we have here a species which 
has not hitherto been named or defined, I propose for it the 
name of Gyracanthus rectus. 

Hot uncommon in the Calciferous Sandstone series of the 
east of Scotland. Besides Burdiebouse and Straiten, the 
following localities may be noted Burntisland, Pittenweem, 
dt. Andrews. 

Ann. AT. Hist. Sir. 6. Vol vi. 80 
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BIBLIOGllAPHICAL NOTICE. 

A Monofjntjth of the Horotj By IIobiskt vok Lendrwfexb. 

T^oiuloii : published for tile Boyal Society by Triibncr and Co., 

IShJi. 4t4), Pp. 

1)k. von LeniiKN’kiu.d, after qualifying hiiiiBelf as un authority on 
Bponges ]>> htudying them under the 8uj)ervi8ion of Prof. F. E, 
Seluil/n, went to A\i«traliu and New ^ionland, and spent eome years 
in making a rolleetion of thoHC organisniH. In the eeae bordering 
these countries apong(‘s witJi horny nkidetons largely pr(‘dominato, 
und thin fact iuduct‘d the author to devote sjiecial attention to these 
]»articular forum, witli the ]iriinary idea of ]»reparing a catalogue of 
those iiihahitiiig the Auhlralian seas; hut finding that thesti 
(‘mbra<‘od a largo proportion of the entire group known to Hcience, 
the j)rojeet was extended no as to inelude tl»e description of them ns 
a whole, and wdth this view tlu‘colh‘etion» were brought to KnglamI 
and worked out by the author in the liiitmli Natural- History 
Museum ; and the large collection ol liieso forms belonging to the 
MuHOum, many of them lu'W, were at tho sanu* time studied and 
doRcriberl in the present work, which has boon publishc^d under tho 
auspi<‘e8 of the llojid Hocicty. 

Ju the introductory part is u bibliographic list of publications 
relating to sjionges generally, both fossil and recent, which (oritains 
1041 entries. This list is in the main similar to that previously 
published by the author in JH80 in the * Proceedings of the Zoolo- 
gical tkiciet),^ and thus revised it may bo considered as a fairly 
complete life.! up to Januar)' 18ss of (he literature which troata of 
this elttss. 

The main bcaly of the work is divided into two portioua — an 
analytical, d(‘voted to the systematic desoription of all the known 
horny sponges, vvliieh professes to give the plain f;ui|nrical facta 
relating to tho anatomy, physiology, and classiiieatiou of each genus, 
without any reference to jdiyhigeny or other hyjxilhosia ; uud a 
synthciicul ])url, which treats of tho anatomy of spougoB gt'iierally, 
and discusses their idiylogcny, systematic position, and cJasBification. 
The author regards the genus us the most imi>ortant unit, and 
endeavours to include in the characters of each a complete risumk 
of tho comparative morphology und physiology of all the species 
embraced within it. Tho particular characters are thus summa- 
rized:— •{!) Historical Introduction, (2) Hlmpoand Bize, (3) Colour, 
(4) Burfaee, (5) lligidity, (tJ) (’anal iSystc^m, (7) Skeleton, (8) His- 
tologj^ and Physiology, (0) Affinities of the Gonus, (10) Btatistios 
of the Bpecics, (11) Key to the Bpecios and Varieties, and (12) 
Hiatribution, 

The author frankly acknowledges that sponges which possess the 
ci^mmon characteristic of a horny skeleton cannot be considered as 
fonning a natural order, since certain groups ore more nearly related 
to other sponges which hare not homy skeletons than to each other. 
Four main groups of horny sponges are distinguished; three of 
those arc considered to be rolatod to as many distinct of 
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siUcecms sponges of the order 0oniaou8ix)ngias, Vosmaer, and these 
are placed hi the artificial order !Monocoratina> characterized by a 
soft ground^subatanoo or mesoderm, with a supporting skeleton of 
spoiigin ilbrea, without proper spicules, but in bome instaD(M»s with 
flesh -spirules (nucrohcl(»ra)» and with pyriform or sae-shaiKd ciliated 
chambers ; in other words, they are siliceous Comneuspongitef but 
without skeletal or profier Rpicules in the supporting skeleton, 
though in somo iustances still retaining miuiite llosh-spiculcs of 
the same types as in the more typical siliceous sponges* Tlie fourth 
main group of horny Rjiongos is a relatively small one ; and it. is 
considered as a natural order, allied to the siliw^ous ILexactinellida, 
and from this it i> namod llexaceratina. 

first family of the artificial order Monoceratinn, the Aulonidm, 
includes but two gemera, Aalena and Hi/attelfa^ and in the former 
of th(*«e the skeletal fibres are not only charged with sand-grains, so 
oonimori in the fibres of horny «t)oiigcw, but fbey possess tnio eohi- 
nating siliceous spicules similar to tluwc of the siliceous DoKrnnei- 
donidm : and tin* author acknowledges that tlie gomi^is placed with 
Jioriiy Ki>ongeh not b<*(*anso it properly belongs to tins group, but 
liecuuse it furnishes an luteresliug and important link between the 
typical horny sponges and typical silioecms Desmacidonidm. 

Tho second family of the Moiiocoratina, the Spengida, is the 
largest of tho throe groups, and, as defined by tho author, f’oiitaina 
seventeen genera. The sjmiigeH of this farnil> are not clatbriform ; 
they have Hinull spherical or pear shaiK'd ciliated cliumhers. '02 to 
*05 millim. wide ; tho ground-substtim*e or mesodi^rm is granular 
in varying degrees, and the horny fibres ot tho reticulating skeleton 
may bo solid or pithod, and, of comue. destitute (»f proper h])icules. 
Those ajKingos are regarded as very closely related to the siliceous 
Cholinids, and in fact merely their modified deseeudauts, which have 
lost the ancestral spicules whilst retaining thtdr oxUtuuI ff>rm and 
appearance for a proU'otivo purjHwe. It is significant U> find that 
tb« mere relation of tho xhf of the ciliated elmmlmiM is adopted by 
the author as a distinguishing feature, and in certain genera also 
the dimmiioHH of tho fibres and the skeletal meshvi'ork are regarded 

good generic characters. 

Within this family arc embrac'd the sponges of commerce, 
belonging to the genera hJuHjtontfhi^ llronn. and l/lppoKponfia^ 
Bchuhie. These genera are very clo'^ely allicfi and oonnoctud by 
numerous transitional forms which run into each other at every 
point, 00 that it i« an almost iinpORsible task to establish satisfactory 
specie^ or varieties ; but in spite of this the author finds it necessary 
to moke nine new foims lu En^pmgh^ bringing the number in this 
genue to thirty-one, and six now in fJippesfnmgia^ which now 
numbers twenty- seven speciits and varieties, 

A full account is given of the poculifw filamcuitoUB bodies so 
abundant iu the genua ffirduia^ which have boon the subject of very 
varied opinions amongst spongologists, some considoring them to be 
parasitio organisms, others that they have been produced by tlie 
epongo itself, I^ndonfeld formerly held that they wore foreign 
arganiams, Osoillarians, which multiplied in the simiige and bocamo 
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invested by a coating of spongin ; but this view is given up as 
untenable, and, with f^hulze, he now confesRCS himself unable to 
satisfactorily explain their origin; but it seems certain that, though 
not produced by the sponge, these hlaments are in some way neces- 
sary to its existence, and may thus be compared with the zooxan- 
thollu' or yellow cells frequently found in low forms of murine life. 
Curiously enough these filaments are, in the author's opiniou, inva- 
riably associated with this gonus of sponges and with no other, and 
they arc as abundant in the Australian as in the Mediterranean 
8])ccieB, 

, Tho sponges included in the Spongclidje, or third muin grou}) of 
the Mouooeratino, have a reticulate or dendritic skeleton of solid 
homy fibres without proper spicules, but containing foreign bodies 
and occasionally entirely replaced b\ large sand-grains ; sometimes 
rod" or HHihajied fleah-sjiioules an* pr<‘sent. Tho grouud-substanco 
or mosodorm is transparoai, and the ciliated chninbors are large and 
sac-shaped and do not possess spc^cial elferent canals. This group 
18 more nearly allied to the siliceous Helerorliiiphidie of Ridley and 
Dendy, and includes only fi\p genera, two of which, SijmatAla and 
are new ; the latter is homowhat remarkable in having a 
layer of minuto oval siliceous bodies slu'atluug the fibre. 'The 
generic term Bpongelia^ Nardo, is preferred by tho author to that of 
Dyndnaj Johnston, on tho ground of priority^ and our Knglish 
authors who rolain Johnston^s name arc Idaiucd for their ignoniiice 
of A^ardo’s works; but Dr. l4)ndenfuld docs not socra to be aware 
that Nardo’s term was unucoompanied by any description whatever^ 
and is therefore invalid. As etiited by Oscar Schmidt, the namea 
given by Nardo must remain as shadows merely, since this nuthor 
did not live to carr\ out his intonfion of describing the forms them- 
Bclvos ; and though it pleased Oscar Bclimidt to adopt some of them 
subsequently, Sjtohgtlia included, this would by no moans bo aufil- 
cient to displace the properly constituted terra Dyuidea proposed by 
Johnston before 0. Bclimidt published anything respecting the 
bodiless term ^pomjclia. Dr. Lendcnfeld has another reason for 
preferring ^uotujeha, equally as valid as ita assumed priority, viz. 

because Schulze, w'ho for the first time defined tho genus in a 
really scientific manner, used that name.” 

In tho remaining principal division of T^ndenfeld^s system, that 
of the order Hexaceratina, the sponges may have skeletons of inthed 
homy fibres, or of homy spicules, or they may be without skelotcms 
at all. ^ They are furnished with large sue shaj^ed ciliated ohamberst 
with simple canals. These sponges are regarded as forming a 
natural group, most closely allied to the silieeoos HexactiuedUda ; 
but, judging from the distinguishing features of the three families 
which constitute the group, it is difficult to perceive in whet way 
they are related to each other or to the lloxactinellida. Thus iu 
the leading family, the Darwinellida?, there are fibres and horny 
spicules, the next family of the Aplysidm has fibres only in 
skeleton, whilnt in tho third family of the Halisaroidm there are 
neither fibres nor spicules. 

Perhaps the most peculiar homy spongrs are those included ilk 
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JDaminelht F. HaUer^ which possess a skeleton mainly of homy 
spicules detached from each other and irregularly scattered in the 
mesoderm of the 8j>onge. Ouly two H[>ecios are as yet known : in 
tho iirst described, I), aurm, the spicules have from three to eight 
rays ; some of thorn roscmhle tho four-rayed or Oalthrops spicules 
of siliceous Totraotinellid sponges, whilst others approach in form 
tho six-rayed spicules of Kexactmcllids. In tho other species, D. 
amtntlimsiti. Carter, the large majority of the spioules hare only 
three rays in one plane, and thus singularly resemble iu form tho 
throe-rayed spicules so common in Calcisponges. The author con- 
cludes that these varied forms of horny spicules in DurwhMa are 
din^tl} (lerivtKl from the siliceous spicules of tbe Hexnofiuellida In 
which tho silica has boon replaced by sjiongiu ; but there seems 
v<}ry little warrant for supposing that spicules so far removed from 
tho Ilexactiijollid typo us the Calthrops and three-rayed forms can 
ever have l)oen derived from normal sir-ruyod Hexactinellid 
Hpioules ; if they have been derived from silio<*ou8 sponges at all, 
the} are more nearly related in form to retraciinellid spicules. 

Yet further, Dr. Londiuifeld slates that tho substitution of spongin 
for silica in these horny spicultH4 has been brought about to meet 
the “exigencies of changed circumstaiices resulting from a migrar 
tion from tho siliciferous depths of the oi'eaii to shailowor water, 
where tho amount of ailicii contained in solution iu the water is not 
so great ! It may Ik! asked if there? i« on} reason for licUeving 
that the water of the ocean at groat depths contains more silica than 
in shailowor arcus ? Judging jfrem tho abundanoe of recent siliceous 
sponges iu shallow and moderate depths, and from their enormous 
deveio]>mont under similar cunditions in past ages, there is no ground 
whatever for supposing thui tho spicules of siliccoub sponges would 

at all likely to undergo substitution of spowgiu for silica through 
ft comparative scarcity of this mineral iu shaUow water. 

Tho author justifies the inclusion in Homy Bjmnges of such 
genera ns Ihdianrca and Bajulun^ in which there is no horny skele- 
ton whatever, on the ground that they arc rudimentary horny 
sponges ; on tho other hand, Hchulzo considers those forms as rudi- 
mentary Hexaotinollids ! 

A total number of 248 distinct species and varieties arc described 
in this work, of which no fewer than 258, or 74 percent , are found 
in the Australian seas, w^hiist 179 spmes arc limited to this region. 
Horny sponges arc distinctively iuhahitants of aliallow water, the 
greater number occurring at deptlis between 20 and 50 metres, and 
the great<6st depth at which they have been met with is 750 metres. 
They also Nourish moat in warm seas. 

In the synthetical part of tho volume the gonorul results deduced 
from the empirical descriprions are discussed in a series of chapters 
in which the structure, classification, and systematic positions of 
Sponges generally aire treated. We can here only touch upon a few 
salient points, and one of these is the statement that the canal- 
system is the most important organ in sponges, and that it should 
principally be taken into account in classifying them. But is it not 
the fact an essentially similar oanal-sjstem is present in many 
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sponges which are fhndamentally difiereot in the nature of their 
skeleton and in other respects^ so that it would be quite impossible 
to classify them on this printjiple ? 

The discovery by Prof, 0, Stewart of the rudimentary senses 
organs or pali)ociU in sponges is referred to ; bat Dr. Lendonfeld 
claims that ho was the first to tiestrihe those organs in sponges, and 
that ho ,has discovered various xno<lification8 of a nervous system in 
horny as uell tw in calcispougos. An unimportant objection is made 
to the term “ paljiocil ’* for these organs ; but the new one proposed 
seems hardly nccesbary. The stratification or layers iioti<*eable in 
the horny fibres of sponges is attributed to the variable charaet/or 
of the spongin produced by the spongoblasts or fibro colls at diff(*rent 
intervals owing to changes in outer circumstances, and the produce 
tioii of pith in the fibres of the Hexaccratiua is considered to be due 
to the action of cells which eat ont the fibres and changt* the s]>ongin 
into pith ; but this theory has been called in question by J^olejaeif, 
who considers the pith to be an original constituent of the fibres. 

Ilegarding the jihysiology of sponges, tiic somewhat humiliating 
confession is made that wo do not yet know the kind of food which 
is taken by them, nor how it is absorbed, nor the particular way in 
which the functions of secu’etion and respiration are carried on ; and, 
further, but little is as yet definitely known of the embryology of 
horny sponges. As to th<‘ phytogeny of horny spongt^s, the author 
concludes that they liave originat<‘d from four dibtiuct phyla, which 
have boon developed iiidopendently of ea( h other from a-j many 
different groups of siJi(‘eouH sponges. The system of the horny 
s]'>ong(*s set forth in this work is stated to be entirely new and fun- 
damentally different from auy' previously propounded. The tWo 
concluding chapters deal w ith th<‘ }»hyiogeny and systematic jmsition 
of 8pong(5s generally, and the inevi table ancestral tree is produced 
— we arc told for tlie fiist time — showing the relationship of the 
different families of the class. The author considers that the phylo- 
genetic aflinities of H|K)ijge8 are now established on a satisfactory 
footing, and the merit of this is mcKlestly ascribed to four recent 
writers of tJie ‘ (Jliallonger ' lleports on these organisms and to the 
author himself. 

Apart from hypothetical subjects, no doubt can be ontortaiiied of 
the value of this Monograph, as giving us for the first time fuU, 
detailed, arid accurate descriptions of the minute anatomy and other 
structural oliaractors of the group of horny sponges, so that in future 
there should be no serious difficulty in determining any member of 
it. Serious excerption may bo taken, however, to the arbitrary way 
in which, in many inst ancos, tim generic and specific names given 
by previous authors to many of these spongirs have boon disregard 
and set aside by Dr. ]x)ndenfeld in favour of now terma proposed by 
liimself. It is indeed asserted that the souse in which the terms 
“varieh,” “bpeeics,'' and “genus” are used is the result of the 
author 8 own ongii^ researches and independent of any authority, 
and further that it is impossible to give a definition of his own 
peculiar meaning of them; but such a ]>lea will not excuse the 
autocratic way in which new names are proposed by which previot^ 
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ones are either rejected or ingeniously relegated to such a subordi- 
nato position that they are likel} to lie altogether lost sight of. 

The work is illustrated by a few woodcuts in the text and fifty 
plates ; some of tht^ao are from photographs of dry or spirit speoi- 
XDcns, others, representing the minuto structures d'C., have been 
drawn h,v the author. These latter in many instances arc some- 
what enuh' in iij)p(‘arunoe ; but tlioir lack of artistic niorit may 
perhajw he componsatod by greater accuracy of detail. Pr. von 
Lendenit Id may he congratulated on his good fortune in obtaining 
tlie assist anee of the l{o5al Society to bring out such an important 
and, judging from the price set uj»on it, expensive publication. 


MISCKLLANKOUS. 

(hi th( i)i»eorfnj of a Juraanic Ftsh-Faunn in tite Jlaxrhetthnry Beds 
of Fur tSoHfh [Vnirif, 11} A. Smith SVoodw^lHD *. 

A t.VRoi-- collection of fossil fishes from the Hawkeshurj-Wiana- 
matta sericB of Talhralgar, Now South Wales, has been forwarded 
to the author fiir examination h} Messrs. V. S. Wilkinson and K. 
Etheridge, Jun., of tin* (ieological Survey of New South Wales. 
'Fhclhial results will apjioar in a Ibrlhcoming memoir to be published 
by that Survey ; but the investigation has already proceeded so far 
as to justify tlie announceiueut ot the discover} of af}pically Jurassic 
fish-iauua in Australia. Enie examjiles of the Jbdmoniscid genus 
CotroUpitt occur, and this has previously h(»en met with only in the 
Lower lias of Dorsetshire, the JHirheck Ji«*ds of Wiltshire, and the 
lithogiaphic Stone of Lavaria. A new fish allied to Bemionotus, 
but with thiunor, much imbricating senlcs, is also consphuous ; and 
another new f<»nn, allied to tlie Dapodioids, is romarkabJe from the 
presence of t}])ioal rhombic ganoid scales in the front half of tlie 
trunk and deeply overlapping cjcloid scales over the whole of the 
caudal region, A LrptolrpisAiko fish, with a persistent notochord, 
seems to represent a third unknown generic type. Of Leptoltpi$ 
itaelf there are many hundreds of individuals in a fine state of 
preservation. The fishes occur in a hai-d, ferruginous, fissile matrix 
associated with well-pronerved remains of plants. 

The Fo$$il Fieikee cf the Hawleeihnry Series at Qoiford^ Nfxv Bouth 
Wales. By A, Sn iiH Woouwarj) T. 

Bomo years ago an oarly Mosoxoie fish-fnuna was discovered in a 
bed of daik grey shale in the Hawkosbuiy Formation at Gosford, 
Kew South Vitales, and the collodion was forwarded to the author 
for dotormination. The iircsent memoir compriscMs the results of 

* Abstract of paper read befote Section C, British Assodation, I^eeds. 
1800. 

t Abstract of no. 4 of the ‘ raloKintplogioal Memoirs of the Geological 
Survey of New South Wales/ Sydney, 1800. 
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tbe inventdffation, and is illustrated by ten quarto plates* An indo- 
terminable Siducluan fish and an imperfectly-preserved Dipnoan are 
not of much interest ; but the latter seems to indicate a now genus 
and species, QosfonUa trvucatft^ charaotorized by its very small 
head, laterally compressed body, and minute striated scales. The 
Palseoniscid genus Mitnohpi» is more completely defined than was 
possible in the original description; and the fish is compared with 
the Ko-callod Thnssonotiis Colei from the Lower Lias of Lyme llegis* 
A new species, Mtjriohpie hitus^ wuth larger scales than the type, is 
also added. A new genus and simoies of Palfieoniscid&e, Apateolepie 
australis, is remarkable for the extreme tenuity of the squamation, 
which is usually destroyed, except on the upper caudal lobe. The 
family of Catoptcridee is instituted for the reception of Oatopterus 
and Dictyopyije^ and placed near the Paloioniscidm on account of the 
fact that the ondoskeletal supports of the median fins are fewer in 
number than the upimsed ra 3 s. (\tiopteru8 is not known in the 
Hawkesbury Beds, but of IHctyopyge then' are throe new species, 
D, eyminetrira, D, illmtrans, and f). rohn^ta. Close to the Cato- 
ptendoj is placed the family of Belonorhynchidje, in which the same 
non-correspondence of the median fin-supports and dermal rays is 
conspicuous. Two new species of Behnorhyochue — J5. yiyag and B, 
aracilU — are doscrilied at length, and add much to previous know-* 
ledge of the genus. Of the typically Triassic fish, Semionotiut, thcro 
are imperfect indications of two species, named S, auetrafig and A*. 
tenuis, A new genus, intermediate between Bern miotus and Baptdius^ 
is termed Pfistisouivs^ having the three s]M*ch« IKymcilis^ latusy and 
crassusy and much now information is added concerning the exo- 
skeleton of tho allied genus Clehkrohpis^ of which an outline-resib* 
ration is given. The I’holidophoridm ore represented by a small 
species of PhoHdophorus^ appropriately named P, yregarius ; while a 
small, short, and stout fish with three series of deep flank-scales is 
described as Peltopleurus (?) dnhiiut^ Genera of the Leptolepig type 
are entirely wanting ; and, as a whole, the fauna under oonsidera-^ 
t inn seems to be most nearly paralleled by that of the Keupor of 
Europe. 


Is Asterias tenuispinis, Lamlr,, a British Species*! 


There is in tho British Museum collection an example of Astering 
tenuispinis^ liomk., which is, with a query, stated to have come from 
Lyme Kegis ; it was presented to the Trustees in 1856 by the late 
Lord Enoiskilleu. The only writer who, to my knowledge, has 
reported the English coast as one of the habitats of this species is 
Br. Gray (Synop. Starf. 1866, p. 1), but as he did not always (e/. 
Ann. & Mag. Nat. Hist. 1841, vi. p. 176) distinguish between tdiis 
species and A. glacialut, which is undoubtedly British, his evidence 
is not unimpeachable. Can any naturalist acquainted with the 
British fauna tell me that he has found this species on our shores? 
Erom its known area of distribution one might well have done soi 


British Museum (Natural History), 
Cromwell Road, vS W. 


E, Jnwmit fiaa.. 
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§ 1 , Introduction and Sketch of the Habitats 

Betwiskk the 11th November, 1889, and the 25th March, 
1890, the ^ Investigator * trawled, on occasion, in shallow 
water off the south-east coast of Ceylou (32 fathoms), off the 
east coast of the Andaman chain and in the Qulf of Martaban 
(20 to 41 fathoms), and systematically along the east coast of 
^6 Indian peninsula between lata. 17^ 5(? and 19® SO' N. 
in depths ranging from 7 to 102 fathoms. 

In the class of Fishes numerous forms previously unnoticed 
in the Indian fauna and also forms apparently hitherto 
undescribed were taken ; and the present paner is devoted to 
those among the latter which were coUeotea inside the 30* 
faBiom line. Of these there are thirteen species to notice, 
Ann* db Mag, N ffisU Ser* 6. VoL vL 31 
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namely, one from Ceylon, two from the Andaman side, imd 
eleven (including one common to two conventional localities) 
from the east coast of India. 

A short sketch of some of the more obvious physical and 
fauTiiatic features of the * Invcstigator^s’ trawling- stations may 
first be given. 

i. 7%€ South-^eofif Coast of Ceylon is rocky and reefy, and 
on the occasions in this and previous years on which the 
^ Investigator ’ has used the trawl here the l>ottom has beer^ 
found to consist of coarse sand and broken shells and a sliingL 
of iiTcgular fragments of coral, with won* and eroded surfac^ 
more or less incrusted with Foraminifera, Sponges, Hydrozr^^ 
Bryozoa, <fec. These in their turn shelter, among other tliin^^* 
crowds of small Crustaceans — Leucosiiic crabs being 
minant — which, in their colour, in tlieir form and 

and in their curious cataleptiforra attitudes, furnish 
•W’^onderful examples of protective resemblance to their 
and inanimate surrounaings. The ground-fishes takei^^ 
too {Rhonihoidichthys poIyUpisy Ith. angusiifrons, Rh. 

Samaria cristatuft)^ in the complicated and tindesg^jj^^l^pt 
mottling and variegation of their upper surfaces, fih<L^ 
remarkable harmonies with their environment. . 

ii. The Andaman Chain. — Off the rocks and again 

meet with a clean bottom of incrusted rock and cor/i 

with a profusion of Ilydrozoa, Pulyzoa, Oomal^jj^g 
harbouiing small Crustaceans. But the ground jg too routftii 
for the use of the trawl ; and the tangles, whir^j^ alone wc 
available, have not brought up many fishes. ^ 

iii. The Qulf of Martalan, — Here the b<>ttoiL jg {Q^rn^d of 
the copious silt of the Irrawddi, Sittaiig, and iS^lwecn Rivers 
and the marine fauna has the rvell-known faci/j*g 

deltas. f " 

iv. The Ganjam Coast. — The 120 miles Of ^j^jg 

east coast of the peniusula, alon^ which the s^atematlc trawling 
oi the ^ Investigator was earned on dun> ' *1 aiS 

characterized by low-lying sand-dunes, j,y the niitJS 

rous creeks and swamps into which the jf^^ll nTOr-channels 
from the Lastern Glidts open. I hc seafiB shallow (the 100- 
fathom line being from 18 to 28 miles d^tant from shore), and 
the bottom consists of mud or of 6ne sa^j tliough occasionally 
a rocky patch with a profuse C^lente^ate fauna is met with. 

Setting aside the last, where the dej^^iigoft^e fauna strongly 
recall tho^ of the south-east c^t qjf q i 
distinguish three well-marked baffchymetric ranges of Ufe 

a. Within the limits of the 
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Burf-linc to about 14 fathoms, almost every successful haul of 
the trawl will contain specimens of all of the following, 
several of them in great numbers : — 

Vereiilhim \ sea-anemones with sandy tests or commensal 
with hermit-crabs or ; Astropeoten ; jVei^ooiloy Sguitla^ 
Penosm^ PaguruSy DorippOy Philyroy IphtHy CaJappOy Matutay 
EgeriayDocleay NeptanuSy Goniostma\ MureXy Sepia:, various 
well-known Indian shore-fishes; Hydrophlsy Ennydrimu 
These are the characteristic forms of this Kone. 

Within these limits have been found an undescribed 
Trichonotid and three tmdescribed riearonec(i<is, two of 
which arc examples of a new generic type, 
b. From 20 to 40 fathoms the hauls arc usually small and 
tlie collections quite characteristic. Within these limits, 
with the exception of the comnum spiny Mure^ and a few 
Plouronectidai {PseUodes erumeiy Pseudorhoinbue Javanicusy 
Cynoglossue oligolepisy and Synapiura q^^gd)y none of the 
first-mentioned forms have been taken. In almost every 
haul specimens of the following will occur: — simple Turbinolid 
Corals j SteUaetery Clypemter ; CranqoHy Thenmy small 
Lcueosiuos; Uranoscopus cognatua, Platycephalus aaper or 
P. apinoaufty Brachypleura xanihoatictay Arnoglossna macro- 
lophucy hicopB Quentheriy and sometimes Champaodon vorax 
and Lophim indicua. 

Up to date the great majority of fishes taken in this zone 
have been found to be new to the Indian record or new to 
science ; and it seems very probable that the same will prove 
true for the other groups. Unfortunately no ctmtinmaa 
readings of the botfom-tcm|)craturc were taken ; but oeeu- 
sional experiments showed that up to 14 fathoms there was 
no difference between the temperatures at the surface and at 
the bottom, while at 23 fathoms the temperature at the bottom 
was lower than that at the surface by 3° Fahr. 

e. From 70 to 100 fathoms the hauls again become largo 
and varied, but the forms begin to show a pronounced 
bathybial facies, and nothing is scon of the forms which 
characterize the two shallower zones. So far, although the 
hauls of fishes have been big and varied, the only known 
Indian ahore**fish encountered has been Ilalieutcua aiellata, 
A successful trawling in this zone is most interesting : and 
from a rich harvest of marine animals — many of which are 
either moribund or quite dead on reaching the surface—- we 
shall be able every time to pick out the following character- 
istic species : — a peculiar renieid *, the Oxyvhynch crab 

a Characterised by Prof. J. Wood-Mason aa a moat remarkable fentt 
closely allied to Metiocem. 
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Encephaloides ♦, a large OxyAtomc crab near Philpra ; a deli- 
cate mussel, the caruivorous Gastropod Molhisk Rosiellaria\ 
and tl)e fislies Parasromhrops pellucidm aucl SctanecieB. In 
the class of fishes, indeed, almost everything appears to be 
new, and evciy thing is interesting. Here have f)cen found a 
species of Ceniropristis and a species of Frlonofus^ both being 
types not hitherto regarded as Indian. The occurrence of 
Trtyla hemlsticta must also be noticed. 

It is iniioitunatc that for this zone too we have no con- 
tinuous tenij)eraturc readings ; but, so far ns occasional 
expi riments go, the temperature at the bottom appears to be 
from 15^ to 10^ Fahv. lower than the temperature at the 
surface. 

The new fishes from this zone have been described in 
previous papers. 


§2. Descriptions of New Species. 

A r A NTHOPTDR YO r I. 

Family Scorp»iiid9. 

MiNOiJfl, C. & V. 

Mtnous cocci neusy sp. n. 

D. 10/iV. A. 12. 

Head broad, its length about 3f in the total. Body com- 
pressed, its height just over i of the same. ^J'he bones of the 
head strong, massive, rugose, carious ** in appearance ; 
pia3orbital uilh two strong spines, of which the posterior is 
recurved and much the longer; the infraorbital ring forms a 
broad, massive, salient buttress, ridged and furrowed, but not 
spiny ; preopeiculum with a strong sharp spine at its angle 
and two smaller coarse ones below ; intcroperculum serru- 
lated ; operculum small, with two diverging weak stays ; a 
deep crescentic carious ’’ excavation across the occiput ; 
occipital and temporal spines strong, coarsely serrated. 

Snout truncated ; its breadth is greater than its length, 
which is less than that of the eye ; lower javr the more 
prominent, each limb with two or three barbels. Eyes deep- 
set, their major diameter one third of the head-length ; 
a short bioad tentacle above the pupil; supraorbital margin 
coarsely erenulated; infraorbital margin thin, sharp, very 
salient, incomplete behind and also in front, where there la 

* Efwephaloifhs Armetrvfiyi^ W ood-Mason, M8. 
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left a well-marked groove^ which recurves across the cheek ; 
intcrocular space narrowest in the middle, where its width is 
barely J the vertical diameter of the eye ; occupied by nume- 
rous longitudinal serrated crests, with deep turrows inter- 
vening, Nostrils tubular. 

Mouth broad ; the maxilla does not reach the vortical 
through the middle of the orbit, Villiform teeth in the jaws 
and in a narrow bat)d on the bevelled edge of the voraei . 

(J ill-openings moderately wide; gill-membranes united to 
the isthmus ; fourth gill-cleft a small foramen. Integument 
thick, investing all the fins except the caudal. All the fin- 
rays simple. 

Dorsal fins separated by a deep notch ; the spinous portion 
is very irregular ; the first spine is very small, the second 
and third, which arc of nearly equal length — not quite half 
that of the head — are iaolateci from each other and from the 
rest of the fin ; the fourth, fifth, and sixth, which arc of 
nearly equal l(‘ugth inter se — almost half that of the head — 
fonn an isolated group; the next four, which are short and 
weak, form another isolated group; the spine of the second 
dorsal fin is more than half the length of the head and longer 
than the soft rays. Caudal truticated. Pectoral nearly as 
long as the head ; its appendage, which is very thick and 
rigid, reaches to the 8ecr)nd anal ray. Ventral adherent to 
the abdomen through the greater part of its extent, imching 
to the vent. 

Colours in life : — Crown and nape deep brown, throat 
milk-white, body and fins deep crimson, becomiiig very dark 
at the margins of the spinous dorsal, anal, and paired fins ; 
inner surface of pectorals dark brown, with broad canary- 

J cllow lines forming a hexagonal pattern. The crimson is 
issolved out in spirit. 

Air-bladder small. Two pyloric appendages. 

Length 4*25 inches. 

Off Oanjam coast, 28 to 30 fathoms; bottom sand and 
shells. 


Family Cottito. 

LEPII>OTBiatA, Gtht. 

Lepidot^iyla npiloyiera^ Gthr. 

Zai^idotriph Gunthor, Zuol. Chall. Exp. yol. i. pt. vi. p. 42, 

pi xviii. fig. 0, 

Var. nov. hngipinnU. 

One specimen, answering in eveiy respect, even in the 
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details of coloration, to Dr. Qlinther’a description ; but the 
pectorals reacli to the ninth anal ray. 

Off Ganjam coast, 18 fathoms ; bottom sand, shells, 
sjjoijge-incrusted rock, &c. 

Family Trichonotid®. 

Ta^niolahuith, Steindachner. 

1 8teind»u’li«er, Sity Ak Wkw. Wion^ lftH7, Iv i. |> 7LS. 

7\vn{olahniH v.^vlograptusy sp. n. 

B. 7, D. 49--50. A. 39-49. L. lat. 57-59. L. tr. 

Head low, elongate, tapering, its length nearly one fifth of 
tlio total without, nearly one sixth with, the caudal. Body 
low, elongate, eel-like, its height not quite two fifths the 
length of the hejid. 

Snout twice as long as the eye, depressech acute, its tip 
formed by the mandible ; nostrils minute. Eyes superior, 
but with lateral visual axis, separated by a cannated lidge; 
their innjor diameter 6^ in the headriength. 

Mouth wide, its cleft subhorizonfal ; the lower jaw pro- 
jecting neail} half an eye-length beyond the upper and closing 
against a prominent tuberele formed by the enlarged end of 
the juemaxillary ; tin* upper jaw reaches to the vertical through' 
the middle of the orbit. Acute villiform teeth laterally in the 
]uenmxilla> atid in the vomer and palatines ; small canines on 
the premaxillary tubercle and laterally in the lower jaw, 
increasing in size in front, where they stand outside the 
closed mouth. 

Gill-opening very wide, extending almost to the man- 
dibular symphysis ; brancbiostegals and auboperculum much 
produced backwards; gill-rakers on first arch long, close, 
setiform. PseudobranchiaB present. 

Head naked ; body covered with rather large, imbricating, 
cycloid scales. Lateral line traversing the middle of the 
body unintcrnujtedly, its tubes salient. All the fins with 
their rays slender, and, except in the pectorals, conspicuously 
prolung(‘tl. 

The dorsal fin, which occupies almost the entire extent of 
the back, lias the first four radial elements weak and flexible 
though unaiticulated, and the remainder articulated but 
simjUc ; the lays gradually decrease in length from the first, 
which is tliiice, to the last, which is nearly twice, the greatest 
height ot the body. The anal begins nearly a heau^lcngth 
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belund the gill-opeiung, and occupiea the entire extent of the 
tail ; all its rays are articulated and branched at the tip, their 
average height l)cing about half 
thoavciago height of the dorsal. 

Caudal hastate, >\ith thiiteen 
branched rays, of which the 
longest one, situated medially, 
is 4i in the total length. Pec- 
torals pointed, nearly as long as 
the post rostral portion of the head. 

Ventrals sul)jiigular, with one 
flexible spine and five rays, the 
longest of which is more than 
three fourths the length of the 
caudal. 

Stomach siplional ; no pyh>ric 
cteca ; no air-bladder. 

Colours in life: — Body, like 
the head, butnished metallicgold. 
vertical fins hyaline, both scirieci 
with brilliant torquoise - blue 
ocelli arranged in parallel longi- 
tudinal rows j ten such rows, of 
alwut fifty eacli, along the dorsal 
fin, three such, of sixty each, 
along tlie head and body, and 
three, of about forty each, along 
the anal fin ; along the dorsal 
half of the body arc twelve in- 
conspicuous, emiidistant, broad, 
dusky bands. In spirit the gold 
fades, tlic dusky bands become 
very dark and distinct, and the 
ocelli change to dark grey rings. 

Length 6*1 inches. 

Ganjam coast, 10 to 13 
fathoms ; bottom sand. 

Di% Steindachner (foe. cit\ 
who unfortunately had but on^ 
small specimen, which could not 
1)6 spared for dissection, to exa- 
mine, doubtfully referrea Twnio* 
hhrm to the Labridm. 

1 have examined seven specimens and dissected one, and I 
find tliat the lower pharyngeal bones, which Dr* Steindachner 
was unable to investigate, are not coalesced. From the above 
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description it will, I think, be admitted justifiable to class 
Twniolabrus among the Trichonotidce. 

Family Oobiidie. 

Amblyopits, C. & V. 

Amblyopus arctooephalus, sp. n. 

1). A* A. 41. L. rect. 50-52. 

Head angular, its opercular region somewliat inflated, its 
vertex compressed into a sharp carina, its length one sixth 
of tlie total. 

Body compressed, its height, which is 74 in the total, 
diminishes very slightly from nape to base of caudal. Eyes 
completely hidden. 

Snout broad, with the lower jaw prominent. Mouth-cleft 
obli(iue, wide, the length of the maxilla being 2| in that of 
the head ; the upper lip with a short broad barbel on each 
side ; the mandibular symphysis with a bony rugose knob. 
In each jaw a row of small, close, even, acute teeth, and 
external to these in the front of the nrcmaxilla, on each side, 
two large canines, and in the manuible five, of which two 
are lateral and one (the largest) median. 

Head naked ; body covered with thin, smooth, hardly 
imbricate scales, which increase in size from before backwards. 

Dorsal and anal tins low, enveloped in skin, confluent with 
tlie pointed caudal. Pectorals with the four or five upper 
in}s as long as the maxilla, the lower rays extremely short. 
Vcntrals jugular, small, cohering ; their length is not quite 
one third the body-height. 

Htomach large, saccular; no pyloric cfiBca. A large, 
globular, thick-walled air-bladder. Anal papilla large, 
bilobed. Eleven abdominal, seventeen caudal vertebra). 

Colours in life mottled pink, fins hyaline. 

Length 6 inches. 

Off M^hduaddi Delta, 60 fathoms; bottom mud. Oflf 
Vizagapatam coast, 20 to 25 fathoms; bottom mud. 

A N A C A N T H I N I. 

Family Ophidiid», 

Dinematichthys, Bleefcer. 

Dinemaiichthys pigeVy sp. n. 

D. circ. 75. A. circ. 65. L. lat. circ. 90. 

Head (‘O7ioid, inflated, w*ith loose integument ; its length 
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4| in the total* Body elongate, compressed ; its height is 
hardly equal to the length of the postrostral portion of tlie 
head. 

Snout broad, inflated, obtusely pointed ; its length, which 
is one fifth that of tlie head, is twice that of the small sunken 
eye and barely equal to the width of the convex, pitted, inter- 
orbital space. Nostrils adjacent to the eye. 

Mouth \^idc, oblique, with the jaws exactly conterminous 
in front ; the maxilla, which is half as long as the head, is 
much expanded behind, Villifonn teeth in the upj>er jaw 
and vomer and in a long row on the palatine ; caniniiorra 
teeth in the lower jaw. 

Gill*oj)eT)ing very wide; gill-covers much expanded; 
operculum vith a long spine ; gill-rakcrs few, small. Scales 
small, smooth, ratlier deciduous, covering the body and the 
pieopercular region* Lateral line apparently ending in the 
anterior half of the body. 

Dorsal and anal fins enveloped in thick skin ; the dorsal 
begins in th(3 vertical through the middle of the pectorals, 
the anal just in front of the vertical through the middle of 
the body. Caudal entirely free. Pectorals broad, truncated, 
half as long as the head. Veiitrals uniradial, nearly as long 
as the head. 

Colours in life uniform dark brown, almost black. 

Length 2*4 inches. 

Hiding under rocks in pools in coral-rocfs of Great Coco 
Island, Andaman Archipelago. 

Family PleuronectidiB. 

Aknoglossuh, Blkr. 

Arnogloesm macrolophus^ Alcock. 

Armylo$9M inacroluphus^ Aloock, Joiirn* As. Soc. Bang. vol. IviU. pt. ii- 
pp, 2B0, 261, pi. xviii* tig. 2. 

This species appears to be very common off the Oanjam 
coast in 23 to 35 fathoms. The elongation of the anterior 
rays of the dorsal fin is a secondary sexual character displayed 
by the adult males alone. 

Arnogheeua hrevirictie^ sp. n* 

D. 76-80. A. 60-62. 0.17. P. 10, V* 6. L. lat, 55. 

Body rather elongate ; its greatest height about 2f in the 
total with the caudal. Length of the head 4| in the same 
standard and equal to its height. 
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Snout obtuBely pointed, soalelesd : its len^h is not quite 
two tliirds the major diameter of the eye, wliich is one third 
the hcad-lenp^th. Eyes on the left side, separated by a very 
thin and sharp decliving ridge ; the lower in advance of the 
upper. 

Mouth small ; the maxilla, which barely reaches behind 
the vertical through the anterior limit of the lower eye, is 3^ 
in the head-length* Minute, even, close, uniserial teeth in 
both sides of botli jaws* 

Gill-membranes broadly united; gill-rakers small, smooth* 
Scales of moderate size, fairly adherent and strongly ctenoid 
on the coloured, cycloid and very deciduous on the blind side. 
Lateral line with a strong supra-j^ectoral curve* 

I'he dorsal fin begins almost on the tip of the snout ; its 
highest rays (in the female) are not quite equal to the coitc- 
spending anal rays, which aie nearly one third the maximum 
bodv-height. Caudal obtusely rounded, its length one sixth 
of the total* The rays of all the verticial fins scaly. Right 
pectoral equiradial with, but much nariower and shorter than, 
the left, wnich is as long as the portion of the head behind 
the middle of the lower eye. I^eft ventral with the rays in a 
linear series along the middle abdominal line. 

Colours in life : — Left side dusky brown, with indefinite 
blackihli patches round the body inside thci vertical fins and 
along the lateral line, and wdth-black speckles on all the fins. 

Two female specimens with enlarged ovaries* 

Length 2*8 inches. 

Off Ganjam coast, 30 fathoms ; bottom sand and shells. 

This species appears to be closely related to the preceding. 

Rhomboidichthys, Blkr. 

Ithomboidioluhya polylepis^ Alcock. 

Ann^o^ms po/y/cma, Alco(*k, Joura. As. Soc. Bena. voL Iviii, pt. ii. 
pp. 200, 201, pl.xvi. %. 1. 

A large mature female with gravid ovaries was taken off the 
south-east coast of Ceylon in 32 fathoms* 

In this female specimen the interorbital space is two fifths 
of the snout-length in width, deeply concave, soaleless ; the 
maxilla measures one third the head-length; the first two 
rays of the dorsal fin (which in the male (?) are detached and 
curiously thickened at their bases) are small, unmodified, and 
continuous with the rest of the fin. The pectoral fins of both 
sides are also slightly more developed than in the male (?). 

This species appears to be closely allied to the next foi- 
owing. 
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Bhomhoidichihys anguttifronB, Gthr. 

Mhombotdie/tthf/t (mfftutifroru, Ounthnr, Ztiol. ‘ ClmUengOT’ Exp. vol. i. 
pt. li. p. 411, jil xxi. fig H 

Off soulh-pa.st coast of Ceylon, lat. 6*^ 6' 3(y' N., long. 
81” 23' E., 32 latlioins ; bottom sand, shuns, dead coral, &c. 

lthombo!(lirhthy« azureus, Alcock. 

Jihmnhiiidirhthyt aaweut, .\\iiOc)i,iowni. As. Hoc Ttvng vul Mii. pt. ii. 
pp 283, 281 

Off south-east coast of Ceylon, us above, 32 fathouis. 

Also met with all along the Ganjatn coast, in depths 
langing from il to 8>i fathoms, and in places where the 
bottom consists either of hard sand, or of broken shells, rock, 
and dead coral. 

Examination of a large number of specimens shows the 
radial formula to be 

D. 84-90. A. 64-70. C. 17. L. lat. 65. 

The lateral line on the blind side has no suprapectoral 
curve, but simply rises gradually to the post-temporal region. 

The males of this species, in addition to the brilliant blue 
S()Ots on the snout, are altogether brighter coloured tlian the 
females ; on the blind side too they show a large, subcuta- 
neous, pyriform, black patch. 


Ithomhoidichthy$ valde-roatratua^ sp. n. 

D. 84. A. G4. L. lat. 48. 

Bod^ pyriform; its height very nearly half its length, 
includug the caudal. Ilead slightly over | of the same 
standard in length, and half again as high as long ; its ante- 
rior profile almost vortical. 

Snout abruptly prominent, in length barely | the major 
diameter of the eye, bearing on its left side an advanced, 
up-curved, bifid horn of eq^ual length. Byes on the left side, 
prominent, in diameter about \ of the head-length ; the lower 
neaii;^ half its length in advance of tlie upper ; internal orbital 
mai'gins strong, thick, salient, and spiny, luterorbital space 
dee^^ concave, scaly, except for a narrow bridge of naked 
skin m its anterior part ; its width is nearly a diameter and a 
lialf of the eye. Nostms small; the anterior tubular, the 
posteiior Bubtubular on the coloured side. 

Id outh- cleft moderate, approaching the vertical ; the length 
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of the maxilla is nearly ^ that of the head. Teeth numerous, 
close-set, even, arnte, uniscrial, in both jaws. 

Gill-inembranos united ; ^ill-rakcrs few, short. Scales of 
moderate size, adherent ; thick and strongly ctenoid on the 
coloured, cycloid on the blind side. Lateral line v\ith a 
8upra-j)ectoral cursT ; its scales small and faintly bilobed. 
The longest dorsal rays, which exceed the corresponding 
anal rays, arc J the body-height. Paired fins mucdi more 
developed on the coloured side, where the pectoral has its 
upper rays prolonged equal to ^ the length of the body 
measured without the caudal. 

Colours in life : — Left side brow'u, with irregular black 
blotches, the three largest of which are on the lateral line, 
w'hile the others form a series round the body ; several trans- 
verse series of deep blue spots in the intcrorbital space aute- 
riorly ; right aide with a transverse black band behind the 
moutli and with a uumbc-rof indefinih* dark blotches arranged 
in a large triangular patch in the middle of the body. 

Total length 3*75 inehcs. 

Off the south-east coast of Ceylon, 32 fathoms, as above. 

This species is closely allied to the next preceding, and the 
single specimen appear^ to be a male. 


At several stations off the Ganjam coast there have beep 
taken some curious dw^arf Pleuronectids which, in consequence 
of their diminutive size and the transparency of their tissues, 
one is at first inclined to regard as either larval or stunted 
forms. But in the relative proportions of the body, in the 
completed asymmetry (shown in the unilateral disposition of 
the eyes, the unilateral restriction of pigment, and the slight 
unilateral atrophy of the paired fins), in the perfect ossifica- 
tion of the skeleton, and in the character of the vertical fins, 
one sees indications of development suflSciently advanced to 
permit of tolerably accurate generic and specific discrimina- 
tion. The outline of the bodv is like that of Rhomhm. but 
more circular ; the nature of the mouth and dentition and the 
disposition of the eyes are similar to Rhoviboidichthys. 


PSETTYLLIS, geu. UOV. 

Allied to RhomhoidichthyH ? 

Body subcircular. Jaws and dentition symmetrical; mouth 
very small, tlie Icngtli of the maxilla being less than one 
fourth that of the head ; teeth minute, in the jaws only. 
Lyes on tlic left side, separated by a broad concave space. 
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The dorsal fin commences on the snout ; its rays and those 
of the anal simple. No scales. Lateral line witli a sharp or 
faint curve above the pectoral. 


PsettyUis pell ucida^ gp. n. 

D. 85. A. 65. C. 17. l\ 5. V. 6, 

Body nuked, gul>circular, its lioight being ’96 of its length 
without the caudal. The height of the head is more than 
twice its length, which is about 4j{ in the same standard. 
Profile of the snout almost merged in the anterior profile of 
the body. Eyes small, situated on the left side of the head 
close to its anterior profile, the lower slightly in advance of 
the upper ; intcrorbital space concave ; its width is a little 
move than tniee the major diameter of the eye. 

Moutlj minute, symmetrical ; teeth minute, in both sides of 
the jaws, 

Gill-niembrancs broadly united below. Lateral line with 
a slight o|>en curve above the pectoral. 

All the fins delicate ; the vertical fins low ; the paired fins 
small and nearly equally developed on both sides. Caudal 
as long as the head. I'lic dorsal begins almost on the hori- 
aontul through the upper limit of the lower eye. 

Quite trausparent lu life ; iris black ; on the left side a few 
variable black blotches on the body and numerous black 
blotches on the fins. 

Length 1*68 inches. 

Off Ganjam coast, 9 to 13 fathoms; l)oltom sand. Off 
Yisagapatam coast, 7 to 8 fathoms, bottom sand j and 20 
fathoms, bottom mud. 

Peettyllis ocellataj sp. n. 

D. 85. A, 65. C. 18. P. 9 ? V. 6. 

Body naked, subcircular, its height being *78 of its length 
without the caudal. The height of the head is not quite 
twice its length, which is about one fourth of the same. 

Profile of the snout merged in that of the head. Eyes 
small, on the left side of the head, close to anterior profile, 
the lower slightly in advance of the upper j interorbital space 
concave ; its width is barely twice the major diameter of the 
eye. 

Mouth symmetrical, small, the length of the maxilla being 
4) in that of the head ; teeth minute, m both sides of the jaws« 
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Gill-membranes broadly united belonr. Lateral line on 
the coloured side with a strong, on the blind side with a wide 
shallow, curve above the pectoral. 

All tlie fins delicate ; the vertical fins low ; the paired fins 
neaily equally developed on both sides, the left pectoral 
being nearly as long as the caudal, which is about one fifth 
of tlie iotai. The dorsal begins almost on the horizontal 
thiough the upper limit of the lower eye. 

Transparent in life ; on the left side, behind the supra- 
pcctoral curve, a most perfect dark ocellus ; two large round 
black spots on tlie straight part of the lateral lino ; a series 
of dark perfectly-formed black rings round the body, and 
outside these a senes of dark round spots. 

Length T5 inches. 

Off Oanjam coast, 9 to 13 fathoms, as above. Off Viza- 
gapatam coast, 7^ to 9^ fathoms ; bottom sand. 

Specimens of these curious fishes were taken at altogether 
four stations between tlic middle of December and the end 
of February. The other Pleuronectids captured at the same 
time were species of Rhomboidichthya^ Solea^ Bynaptura^ 
and CynoyloHsm. 

Fig 2. Fig. 8 




Pafttyllxa oetUata 


LiEOPS, Gthr. 

La*opH Guenihen^ gp. n, 

D. 94-98. A. 79-80. 0.16. P. d.&g. 13. 

V. d. & s. 6. 

Body regularly elliptical, its height about 2} in the total 
without the caudal. Length of the head 4^ to 4f in the same 
standard and almost exactly equal to its heigltt. 
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Snout obtusely j>oijoted, very short, its length about half 
the major diameter of the eye, which is about ^ of the head- 
length* Eyes on the left side, separated by a ridge, the 
lo\^er slightly in advance of the upper, which bulges into the 
dorsal profile. 

Mouth small, twisted towards the right, its cleft approaehing 
the vertical ; the maxillary barely reaches the vertical from 
the anterior limit of the lower orbit. Villiform teeth in the 
jaws on the blind side only. 

Oilbcleli narrow, the gill-membranes united together 
thioughout. Minute very deciduous scales. Lateral line 
with a strong supra-pcctoral curve. 

The dorsal fin begins in trout of the eye and ends on the 
base of the caudal ; its first two rays arc isolated ; its longest 
rays, about the middle, arc ^ the greatest body-height and 
equal to the coi responding anal rays. IVctorals almost 
equally developed; the lett, which is slightly longer tlian 
the right, equals the length of the head behind the middle of 
the lower eye. Vcutrala equally developed ; the left is in 
the same straiglit line with the anal. Caudal obtusely 
pointed ; its length about 6^ in the total. 

Colours in lite : — Deep ruddy brown ; vertical fins and 
left ventral black. 

I^eiigth of largest specimen 4*5 inches. 

Found (1) in the (iulf of Martaban, 20 fatlioms, bottom 
mud ; (2) off Ganjam and Vizagapatam coasts in 15 to 30 
fathoms, usually on muddy bottoms, but sometimes on sand, 
broken shells, &c. 

This sjiecies is very similar to lA^op$ parvicepsy Gunther, 
but the characters which distinguish it are so oonstant 
throughout a number of individuals, that one is obliged to 
recognize their specific value. 


SOLKA, Gthr. 
fioiea cyanea^ sp. n. 

D. 77. A. 64. C. 18. P. 0. V. 5. L. lat. 78-80*. 

Body elongate: its height in the total is with, 2^ 
without the oaudaL The length of the head is about 4^ iu 
the latter standard and about one fourth less than its height. 

Snout semicircular in outline ; its length is one tliird that 
of the head and twice the diameter of the eye. Eyes circular, 


* To its terminatioD behind tho upper eye. 
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separated by a very narrow scaly space ; the upper nearly 
half its length in advance of the lower. 

The anterior nostril of both sides is a slender tube ; the 
one on the coloured side, which is the longer, measuring a 
diameter of the eye. 

Mouth curved, to form a blunt truncated rostral ho(»k, 
which does not reach halfway to the vertical from the ante- 
rior limit of the upper eye ♦ its angle extends well behind the 
vertical from the middle of the lower eye. Villiform teeth 
on the blind side only. Mid mento-jngular line fringed with 
ciliiform barbules. 

(J ill-openings narrow ; the branch iostegal rays and mem- 
brane project beyond the opercular margin. Scales uniformly 
small, strongly ctenoid on both sides. Lateral line straight, 
ending on the coloured side an cyo-lcngth behind the upper 
orbit. 

The dorsal fin begins on the tip of the snout iu the form of 
a few filiform rays, and extends, as does the anal, to the base 
of the caudal ; the highest rays are half the length of the 
caudal, which is in the total; all the vertiem fin-rays 
scalcless. No pectoral fins. Ventrals symmetrical, lateral, 
separated from the origin of the anal by a wide interval. 

Colours in life : — Body and fins on right side very dark 
olive, with some blackish flecks arranged m five cross series ; 
on the left side uniformly clouded witli blue-black. 

Length 3’8 inches. 

Off Ganjam coast, 33 fathoms ; bottom sand. Oflf Viza- 
gapaiam coast, 20 to 25 fathoms ; sand, mud. 

In spirit both sides dull blue-black, the left side being the 
lighter. 

Synaftuka, Cantor. 

Synajitura quagga (Kaup) . 

JEtopta qmgpa, fCaup, in Wieflim. Archir, 1858, p. 98. 

Synaptura quagga, (iuntijer, Cat. iv. p. iei. 

In the Journ. As. Soc. Beng. vol. Iviii. pt. ii. p. 286, 1 
erroneously stated that this species was to be found iu 7 to 
10 fathoms on the east coast of India. This should have 
applied to 8. sehra (Bloch). S. qvmgga (Kaup) has been 
taken by the ‘ Investigator ’ only between 26 and 33 fathoms. 
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Bynaptura altipimia, sp. n. 

D. 81- A. 66. C. 18. P. 9. V. 4. L. lat. 185*. 

Ij. tr. ■J’}'. 

Body oval ; its height a little over one third the total 
measured to the tip of the caudal. Length of the head one 
sixth of the same, one third higher than long. 

Snout obtuse, a little longer than the lower eye, which is 
one fifth the head-length in the major diameter ; upper eye 
smaller, about a third its diameter m advance of the lower. 
Interorbital space less than half a diameter of the eye in 
width, scaly. 

A ver^ short tubular nostril on the coloured side ; the other 
nostrils indistinguishable. 

The mouth-cleft reaches beyond the vertical through the 
middle of the lower eye. Mid-mcnto-jugular line with thick- 
set ciliiform barbules. 

Gill-opening very narrow; the gill-membranes on both 
sides expanded above and annexed to the bases of the pec- 
torals. Scales very sharply ctenoid on both sides, sliglitly 
increased in size in the posterior half of the body. Lateral 
line as in 8. zebroy on both sides. 

Dorsal and anal fins confluent with the caudal up to its 
tip ; the dorsal begins just in advance of the upper eye, its 
rays, like those ot the anal, increasing very gradually in 
length from before backwards, the Innderrnost measuring 
more than one third of the greatest body*lieight and a little 
more than the corresponding anal rays. Caudal broad, fan- 
shaped, its length 6i in the total. Pectorals symmetrical, 
very small, the longest rays being not quite f the major 
diameter of the eye. Ventrals also very small, about as long 
as the snout. 

Colours in life Right side of body and fins striped, in 
the manner of & ini alternate cross bands of purple- 

brown and ash-brown, to the number of twenty-eight ; caudal 
purple-brown, with lar^ ash-brown blots. 

One specimen, 7'25 inches long. 

Off Vizagapatam coast, 25 fathoms ; bottom mud. 

* FiVtu origin oa luout to hate of caudal. 
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CtNoaLOssus [Ham. Buch.] . 

Cynoghaaua veraicohr^ sp. n. 

D. 112. A. 88. C. 10. V. 4. 

L. lat. 75 to gill-opeiiing. 

Body tapering acntninately to the caudal ; its height 4i in 
the total. Height of the head about one fourth greater than 
itfl length, which is al^ut one sixth of the total. 

Snout Hjraiuetrically rounded; its length is one third that 
of the head ; rostral hook not extending behind the level of 
the mandibular symphysis. Eyes nearly circular, the 
diameter one seventh of the head-length; the upper a third 
of a diameter in advance of, and half a diameter apart from, 
the lower, which is so situated as to much erode the outline 
of the lip. ()u the coloured side only one nostril, in the form 
of a rather long slender tube situated in front of the lower 
eye ; on the blind side two, tlie amcrior of which is a short 
tube. 

Mouth small, its angle nearer to the tip of the snout than 
to the gill-opening. Scales ctenoid on both sides. Two 
lateral lines on the colouiedsidc, branching and anastomosing 
on the head ; the upper, which ends just in front of the pos- 
terior fourth of the body, is separatea from the lower, which 
is continuous to the base of the caudal, by twelve rows of 
scales. No lateral line on the blind side. One ventral fin 
united to tlie anal by a broad membrane. The highest 
[middle] anal rays slightly suipass the corresponding (rnrsal 
rays, which equal the snout in length. 

Colours ill life : — Lett side yellowish brown, profusely 
marbled with chestnut-brown and sepia; a large ooeliiform 
led-brown patch, with a yellow areola on the i^omen just 
behind the gill-opening. 

Length nearly 6 indies. One specimen. 

Off the Orissa coast, 11 fathoms ; bottom hard sand* 

Cynogloaaua prceciaua^ sp. n. 

D. 112. A. 88* C. 8* y. 4. L. lat 65 to gill-opening* 

Height of the body one fourth of the total. Height of the 
head one eighth greater than its length, which is nearly one 
fifth of the total. 

Snout obtusely pointed ; its length is 3^ that of the head; 
rostral hook not extending behind the mandibnlar symphysia. 
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Eyes almost in contact, tlie upper slightly in advance of the 
lower, which is on the lip ; their major diameter is more than 
one sixth the head-length. On llie coloured side only one 
nostril, in the form of a rather long slender tube situated in 
front oi tlie lower eye ; on the blind side two, the anterior of 
wdiich is a short tube. 

Alontb small, its angle nearer to the tip of the snout than 
to the gill-opening. Scales ctenoid on both sides. Two 
lateral lines on the coloured side, which branch and anasto* 
mosc on the liead ; the upper, which ends immediately behind 
the vertical through the middle of the body, is separated from 
the lower, wdiicli is C(mtiiiuous to the base of the caudal, by 
ten rows of scales. No lateral bn(‘ on the blind side. One 
ventral fin united to the anal by a broad membrane. The 
highest [middle] dor^^al and anal rays considerably exceed 
the length of the 8n<»ut, 

ColouiH ill life : — Left side uniform sepia-brown. 

Length nearly 5 inches. Two specimens. 

Off Uanjam coast, 83 fathoms ; bottom sand. 

These two species are closely allied, both belonging to the 
subgeiiUB TruUay Kaup. 


LIII. — Report on the Corals from the Tlzard and Macclesfield 
Banks. China Sea, J^y r. W. Uahwett-ISmitu, Surgeon 
KN. 

[OonoludAd from p. ^ 7 ^.] 

Section M adreporaria Funqida. 

Genus SiDERASTRJCA, Blainville. 

Siderastrwa ?, sp. n. 

A large, massive, iiicrosting specimen aliout 22 centim* in 
diameter, the upper surfaa^ uneven, with blunt rounded 
tbickiv covered widi subpolygoual or compressed 
caboes, from 8 to 6 millim. in width. Walls thin, but only 
visible iiere and there ; they are apparently thick at the aur* 
face. The septa from 22 to 80 in number, very thin, plate*^ 
like, their sides minutely sptned, the margins subentire or 
very minutely serrate, their upper edges above the calice- walls 
sometimes confluent W'ith adjoining septa. Apparently no 
eolomelia, but numerous dissepiments. Oalices deep; the 
lai;^ir 8el>ta reaching nearly to the centre. 
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The absence of a columella and the character of the septan 
which are very difFereut from those of Sideraatrma tfalax^a^ 
renders the generic position of this form uncertain ; and there 
is an apparent absence of synapticula. 

Tizard-Beef lagoon, depth 6 tath. 

Genus Fitnoia, Lam. 

Very few examples of this genus were obtained ; the speci- 
mens were usually dead and inmusted by other organisms, 
so that their specific characters could not be determined. 

Fungia acutaria ?, Lam. 

Fungia scutana, Lam. Hist dos Anim. sans Vort&br t. ii. (Sad sd.) 
p. 872. 

Tizard Bank, ^ fath. 

Genus Pavonia, Lam. 

Pavonia papyracm^ Dana. 

1848. Pavonia papyraeea, Dana, £xpt. Exp. Zooph. p. 32i% pi. txK 

fig. a 

Entire and fragmentary fronds of this species were obtained, 
some living, others dead and incrusted by Nullipores. 

Macclcsneld Bank, depth 40 fath, 

Pavonia pretiosa^ sp. n. 

Growing in small bushy clumps of narrow, contorted, 
ribbon-like branches, which do not coalesce with each other. 
The branches about 5 miliim. in width, of paper-like thinness, 
either flattened or slightly incurved, tiie under surface finely 
striate, the striae crested by blunt tubwiles, the margins of the 
fronds very spinous from the projecting ends of the septa. 
The upper surface flat, or more generally incurved so as to 
form an open channel, the calices in single series varWng from 
8 to 10 miliim. apart, about 1 miliim. wide, their immediate 
borders slightly eWated ; from 12 to 16 septa, their sides 
very minutely spinous. A small blunt tuberculate columella. 

The single living clump is 60 miliim. in height by 75 in 
width. 

From the Tizard Bank, depth 27 fath. 

Pavonia ramoaaj sp. n. 

Corallum small, branching, the branches narrow, getierall|f/ 
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npriglit^ at tbeir sumtntts with open^ divergent, finger-like 
processes. The branches thin, with strongly incurved mar- 
gins, so that the outer or under surfaces are strongly convex, 
whilst their upper surfaces are deeply channelled, the mar- 
gins sf>inous ; the outer surfaces with w^ell-marked costal 
strise, which are crested with very minute spines. Calices in 
single series at the bottom of the channelled upper surface of the 
branches, from 3 to 10 millim. apart. Calices depressed, less 
than 1 millim. wide; from 8 to 12 septa. Columella incon- 
spicuous, septa strongly and minutely spined laterally. The 
branches from 2*r) to 4 millim. in width. 

This species differs from the pn^cediug in the naiTower, 
more incurved branches, the smaller calices with fewer septa, 
and the more strongly marked costaa of the under surface. 

Macclesfield Bank, depth 26 futh« 

Pavonia cUvosa^ Verrill. 

1869. Par^nta clirota^ Verrill, Proc. Boston Soc. Nat. Ilist. xii, p. 394 ; 

Trans. Connect. Acad. \ol. i. (1800 71), p. 544, pi. ix. iig. 8, 

lucrusting, forming large masses with an uneven lobate and 
tidged surface, consisting of successive crusts about 4 millim. 
thick. The upper surface crowded with calices about *75 
millim. wkie and 2 millim. from centre to centre. The calices 
with fix>m 10 to 22 septa, large and small, the septa finely 
apined laterally, connuent as usually in this genus. The 
columella a blunted tubercle, sometimes compressed. 

This specimen, about 200 millim. in lengthy agrees in so 
many respects with Vcrriirs description that it may fairly 
be referred to it. 1 do not, however, distinguish any of the 
dissepiments or transverse septa referred to by Verrill. 

Tiaard Bank, depth 8 to 10 Uth. 

Pavonia^ sp. 

A fragment of a frond, tbin, finely striate on the under 
aurface, the upper surface alone with calices, irregularly 
situated between raised ridges running towards edge of fronds 
Same mode of growth as P. dfiVoncato, but the calices 
restricted to one surface, 

Macclesfield Bank, 26| fath. 

Pavonidj sp, n. 

Growing as small hollow stems partially incrusting round 
Annelid tubes, the under surface finely striate ; outer surface 
nodose and uneven, with numerous calices very irregular in 
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position, sometimes in close contact, projecting sliglitlj^ 
circular or compressed, from 2 to 3 milllm* wide ; septa from 
20 to 30^ nearly sharp edges, laterally strongly ecuinulate, 
variable m this respect, sometimes showing dissepiments (?) 
or thin synapticula extending between the septa ; calices deep ; 
columella tuberculate or compressed, so as to be partially 
laminate, the septa confluent. 

This torm may l)c merely an abnormal mode of growth of 
a laminate trond which has iK^eotiie curved, so that the mar* 
gins united to form a hollow stem. It docs not seem to 
correspond to any described Hpecica. 

Macclesfield Bank, 20^ fath. 

Genus Cyci-osekis, Ed. & H. 

Ci/r.loseria cycloUtea^ Lam., sp. 

1816. Fwifffa cyclolitefif l^m. Hist. deaAnim. sans Veri^br. t. ii. p. 226, 
2mi «d. p. 871. 

18n0. Ci/chmena cycloltien^ Ed. & XI. Uut. Nat. des CoralL t. iii. p. 50, 

pj. 1 ) 12 . iit<. a. 

A single dead specimen 40 millim, in diameter and 10 
millim. in height is perhaps referable to this species, though 
it is not more tlian half the height of typical examples of the 
species and the central fossette is more open. 

From the Tizard Bank, depth 2H fath. ^ 

Cycloaeris tinuiaf Dana, sp. 

1848. Fuvgia fenuia, Dana, Ex^. Exp. Zoopb. p. 200, pL xviii. fig. 1. 

18(K). (ydosens ke^agonaiUj JEd. & II. Hi»t, Nat. des Corall. t. hi. 
p. 51. 

1881. Ct/cloaam tenuMj Moaeloy, ^Cbollengor’ Rep, toI. ii. p. 101, 
pi. X %. Otf. 

There are several examples of this form, which range from 
6 to 21 millim. in diameter and from 1'5 to 5 millim. in 
height. The snecitnens are free aitli the exception of a 
,'oun^ individual, which has a short cylindrical stem and U 
glowing on a sponge, and one dead specimen. 

From the T'izard Bank, depth 27 to 26 fath. 

Cychaeris ainenaiSf £d. & H. 

1861. Oydattria mnenaia, £d. k H. Ann. de. Sc. Nat. 8* idr. t. zv. p. 119. 

One specimen, free, 26 millim. wide by 3*3 millim. high, 
and an apparently young individual, 6 millim, wide, attacoM 
by a short stem. 

From the Macclesfield Bank, depth 26 fath. 



CkmU Jhm th OAina $001, 


447 


Cyclo$eri» FrtycineH^ Ed. & H., sp. 

1861. DioieriB Freydmtii Ed* k H. Ann* des Sc. 8 iitfr. t XT. 

p. 118. 

1800. Oycloierit Quolchi Chall. Rep. vol. xvi. pt. 40, p. 121. 

Fragments of this species only. 

From the Tizard Bank, depth 27 fath. 

Cychaeris diatoria^ Michelin, sp. 

1843, Fmyia Mich. Mag. do Zool. t. v. Zooph. v. 

1880. VifchueriB diatortaj Quelch, Cball. Hop. voL xvi, pt. 40, p. 120. 

Bmall fau-shaped spcimens, dead, the largest 14 millim. 
in diameter and 3 inillini. in height. 

From the Tizard Bank ; one specimen from a depth of 48 
fatb., another from 28 fatli. 

Genus Leptoseris, Ed. & H. 

Leytoaeris atriatua^ MB. ? 

Two specimens, one living, one dead, were obtained from 
the Tizard Bank at a depth of 35 fath. 

Le.ptoaeria^ sp. 

A small pedunculated specimen, with a simple, oblong, cup- 
shaped calice 10 milUin. long by 8 deep; the six priiaarjr 
septa sliglitly elevated near the centre, and between tsach pair 
six or seven smaller septa. It is probably a young form. 
Tizard Bank, 28 fath. 

Genus PHTLLASTRiEA, Dana. 

Fftyllaatrofa Okeni?^ Ed. & H., sp. 

1851. Myeedium Okeni, EcL k U. Ann. dai 8e. Nat. 9*f4r. t. xv. p. IM. 

There is only a small fragment, from the edge of the frond 
of a specimen, not sufficient for satisfactory determination. 
Tizard Bank, 32 fath. 

PkyllaaircBa tubifeaf, Dana* 

IMS. i^sOssfrsMx tubi/ax, Dana, Expl. Exp. Zooph. p. 270, pi. xti. 
fig. 4. 

Specimens living, but only small fragments. 

Macclesfield Bank, fath. 
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Qenua PACH?0£ax8, Ed* & H* 

Pachifseris levtcoUts^ Dana^ ap« 

1646. Agarieia ImkollU^ Dana, Expl. Exp. Zoopb. p. 338^ pi* xaii. 
% 2- 

A fragment of a frond, living, 

Macclesfield Bank, 26^ fath. 

Genus Oxtpora^ Sav. Kent* 

Owypora coniortaj Quelch. 

1887. Oxypora cmtartaf Quelcb, Oball. Rep. Heef^Comla, p. 129, pi. 
fiff. 2. 

Only some small fragments of a living specimen were 
obtained. 

Macclesfield Bank, 26 fath* 


Genus PsAMMOCORA, Dana. 

Pmmmocora planipara^ E* & TT* 
pBommocora planiporuj K4. k H. Monogr. des Pori tides, p. 66. 

The mode of branching and the thickness of the branches 
differ from the description given of this species } but the 
structure of the calices and septa fairly correspond* ^ 

Macclesfield Bank, depth 26 to 32 fathoms* 


Paammocora^ sp* 

The mode of branching and the thickness of the branches 
correspond with the previous species, but the columella is 
papillary, and it might therefore come within the definition of 
Stephanariay Verrill; but this character hardly seems to 
possess a generic impoitance* This species seems to have 
iMien confused with P. pJanipora^ and the differences between 
them are microscopic in character. 

Macclesfield Bank, 27 fath* 


PeammiKora Baimaana^ Ed* & H* 

Haimaana^ Ed. k IT. Monogr. des Poritides. 

1679. Paammocara Baimatmaf Klunzioger, Die Koralltb. dee rothen 
Meeres, pt. iii. p. 81, pi* ix. iig. 5. 

The only specimen is incrusting and is apparently in ita 
early stages of growth. 

I'rom the lagoon, l'i7.ai<1 Eeef, 6 fath. 
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f\tngtd Coral, gen. et ep. ind. 

Corallum turbinate, attached, the upper surface flattened, 
convex, the lateral surface faintly costulated. The upper 
surface 23 railliin. wide, with a principal subcentral calice 
about 2 niiilim. wide, with one septa; also two sraalier sub* 
ordinate calicea The septa confluent, extending quite to the 
edge of corallum, closely arranged, composed of nodular 
trabeculcD, which appear to letnain perforate. Columella 
papillary, ineonspicuons. 

1 do not find any recent genus in which this coral can be 
included. It would apparently belong to the family Plesio- 
poiitidffi of Prof. Duncan (Rev. Madrep., Journ. Linn. Soc., 
Zuol. vol. xviii. p. 165). As there is only one specimen it 
cannot be sacriHced for sections. 

From Tizard Bank, 6 fntli. 


Section Mai>kt:im)baria Perforata, 

Genus Baunoi'HYLUA, Searlcs Wood. 

halanophj/Uta /mrvula ?, Moseley. 

1881. BalanophjfUta jiareuk, JltaelBy, CbaU, Keport, Zool. vol. H. 
p. 184. 

Tizard Bank, .50 fath. 

Bahinophyllia scabrosa ?, Dana, sp. 

1846. Tkndrophyllta teabrota, Dana, Expl. Exp. Zeoph. p 360, pL xxvii . 
fig. 2. 

Two specimens, both liring when obtained. 

Tizard Bank, 40 lath. 

Genus Dendrophyllia, Blainville. 

Dendrophyllia gravit, Druggeman, MS. ? 

One large branch more than 30 centim. in height and a 
smaller branch were obtained. Only in the upper portion 
wore the polyps alive ; of a blackish tmt. 

This form is similar to specimens in the British Museuni 
marked as above, which mojr be a MS. name, for I have not 
met with any printed description of the species. 

Tizard Bank, 26 fath. 
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Genus Muxtipora, Quoy & Gaicnard, 
ilontijtora papilhsa, Lain., sp. 

1816. Ayancia papilloxa, I.atu. Hut. Nat. de« Anin. sant Vertdbr. t. ii. 
p. 243, 2nd t^d. p. 3ti3. 

A single large explanate frond, in which the pol/ps are 
living only in patches. 

Tizard Bank, depth 25 fath. 

Montipora foliosa^ Pallas^ sp. 

1760. Madrepora/olioiMf Pallas, Eiench, Zooph. p. S33. 

Only a fe'w small fragments of this form were obtained. 
Macclesfield Bank, 20]^ fath. 

Monlij>ora prohyica^ Brugg., MS. ? 

Macclesfield Bank, 26i fath. 

Moniipora Uma^^ Lam., sp. 

1610. Agarwia hma^ Lam. Hist. Nat. des Anim. tans Vert^br. t. ii. 
p. 243, 2iid ed. p. 3b2. 

Only a small fragment of a thin frond, doubtfully referred 
to this species, 

Macclesfield Bank, 26 1 fath. 

Mmiipora^ sp. 

Large plate*shapcd expansion, about 12 millim. in thick-- 
ness, the under surface parti r naked, partly with wrinkled 
CTitbeca ; upper surface thickly covered with spinous papillso. 
Calices in the interspaces between these are nearly 1 millim. 
in width, with from six to nine septa. 

Tizard Bank, depth fath. 

Moniipora Dance^ Ed. & H. 

Mantipvra Danet, Ed. k H. Monogr. des Poritides, p. 09. 

Tizard Bank, ^ fath. 


Moniipora^ sp. 

Corallum veiy thin, explanate, not incrusting, about 1 to 
1*5 millim. in thickness, very delicate porous upper surface. 
Calices small, short, about 1 millim. in width, with six septa. 
Approaches if. lichen^ Dana, sp., but is much thiimer and 
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not incrustiug. The under surface with delicate concentrio 
cpitheca, not spinous. 

Macclesfield Bank, 40 fath. 

Monttjyora porosa^ ap. n. 

Corallum forming a thin spreading frond from 1 to 2 
millim. in thickness ; surface uneven ; over the greater part 
of the frond calices are developed on both sides, but occa- 
sional patches of a coticentrically-wrinkled non-spinous 
epitlieca arc present; culices few, irregularly scattered, not 
prominent, about 5 millim. wide; septa only represented by 
twelve Biiliequal, nearly horizontal spines round the margin 
ccenenchyma minutely cchinulate. 

A single specimen taken alive. 

Maecieslleld Bunk, 35 fath. 

Mofitipora^ 8p. 

Corallum incrusting, thin ; upper surface uneven, with 
occasional rounded papillas or tubercles. Calices about *75 
millim. wide, with six septa and sometimes smaller inter- 
mediate septa. Coeiienchynm finely echinulate. 

Macclesfield Bank, depth 44 fath. 

Genus Tuubinaria, Oken. 

Turbinaria Btellulata^ Blainv., sp. 

1834. ABtra^ofpora sfMdafa, Blainv., var. 

A massive convex specimen ; surface reddish brown. 
Calices irregularly arranged, 1 to 2 millim. apart ; margins 
slightly elevated, circular, nearly 2 millim. in width, very 
deep; twenty-four subequal vertical septa; well developed 
trabecular columella filling the base of calices. 

This form agrees fairly well with the descriptions of this 
species, but the calices are closer arranged. 

Tisard Bank, 5 to 10 fatliorua. 

Genus Madbepoiu, Linn. 

In the collection are no less than thirty-two species of this 
genus, five of which were obtained in depths over 20 fath. 
and are all, I believe, new. Four of them were from the 
Macclesfield Batik, one from the Tizard Bank, and one was 
eommon to both j all these deep-water species were fragilei 
and one was particularly beautiful (Af./wpi'/tf). 
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Madrepora rohuBta^ Dana* 

lS4a Mair^pof^ robusta^ Dana, £xpL Exp. Zooph. p* 476, pi sxxix. 

fit?. 3. 

Tizard Bank, 5 futh* 

Madrtpora crdbrxpora^ Dana* 

18 i8. Madrepora crehripora^ Dana, £xpl. Exp. Zooph. p. 470, pi. xxxi. 

fijjf* 1. 

Sand-Kay, Tizard Bank, ^ fath. 

Madrepora aecunda^ Dana* 

1848. JMtidrepora wcunda^ Dana, Expl Exp* Zooph. p* 481, pLiva. 

fig. 4. 

Tizard Bank, 5 fath. 

Madrepora Mcahroaa^ Quelch. 

1887, Madrepora $<'abrotta^ Quelch, Ohall. Rep. vol. xvi. p. 163, pi x, 

fig. 2. 

Tizard Bank, 6^ futlu 

Madrepora liorrida^ Dana* 

Tizard Bank, 2 fath. 

Madrepora Ehrenbergii^ Ed. & H. 

1860. Madrepora Ehrenhergii^ Ed. 4: H. Hi«t. Nat. dea Oor. t. ill. p. 148> 

Tizard Bank, 6 fath. 

Madrepora dendrum^ sp. n. 

Arborescent, subcespitose ; stem solid, strong ; surface 
finely echiniilo- striate, bearing curved, simple or subproHfe* 
rous^ gradually tapering branchlets, 2| centim. long, 8 
centim. thick, with compressed nariform calices, tending to 
form into rows showing two very long septa } apical calices 
1 millim., exsert, stem distinct; under surface shows branches 
sinuously curved, with spreading margin, not coalescing, with 
few immersed calices. 

Macclesfield and Tizard Banks, 20 to 27 fath. 

Madrepora oompresaa, sp. n. 

Pedunculated from wide base, dendriform, flattened and 
oblique, cospitose, branches coalescing ; upper surface bearing 
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tosette*like bunches of short tubiform caltces with twelve 
septa; apical calicos a little proiniuent| 1*5 miltiin. wide; 
under surface with few immersed calices. 

Tizard Bank, 5 fath. 

MadreporOf sp. n. 

Near to M, efuaay Dana. 

Macclesfield Bank, 2G^ fath. 

Madrapora plania^inea^ Lam. 

1836. Madrepora planfaffinea, Latu. Hist, Nat. dea Anim. ^ns VertAbr. 
t ii. p. 447. 

Tizard Bank, 6 fath. 

JMadrepora vnlida^ Dana. 

1848. Madrepara valida, Baiia, Ex pi. Exp. Zooph. p. 401^ pi xxxt. 
lig. L 

Tizard Bank, 6 fath. 

Madrtpora paxilligtra^ Dana. 

1648. Madrepora paxiUigtraf Dana, ExpL Exp. Zooph. p. 452, pi. xxlv. 
fig. L 

Nam-Yit, Tizard, 1 fath. 

Motdrepora pyramidalia, Klunz. 

1879. Madrepora pyramidaha, Klunz. Die KoralUh. des roth. Maeres. 
Th. ii. p. 12, pi i. fig. 2 &c. 

Tizard and Macclesfield Banks, 2 fath. ; also var. denraaaa. 

Kl 

Madrepora aeriata^ Ehrenberg, sp, 

1834. Hetarof^ra amata, Ehr. Belt. z. Kenntn. der Corallenth. das roth. 
Meeres, p. 113. 

Tizard Bank, 2 fath. 

Madrepora Umuiaf Dana* 

1848. Moik^apera temcu, Dana, Bipl Exp. Zooph. p. 451. 

Tizard Bank, 1 fath* 

Madrepora noauta, Dana* 

1648. Madrepora naauia, Bans, Expl £zp. Zooph. p. 433, pi joadt* 

fig. 2. 

Tizard Bank, 6 fath* 



464 


Mr. P. W. Biuiaett^Smith m 


Afacfreporei Dana. 

1848. Madrepora Dana, Kxpl. Exp* Zooph. p. 455« 

Tizard Bank, 5 fath. 

Madrepora glohiceps^ Dana. 

1848, Madrepora globicepe, Dana, Expl. Exp. Zooph. p. 464, pi, xxzIt. 
fig. 3. 

Tizard Bank, 7 fath. 

Madrepora arervata^ Dana. 

1848. Madrepora acermia^ Dana, Exp}. Exp. Zooph. p. 460, pi. xxxW. 
fig. 43. 

Tizard Bank, 8^ fath. 

Madrepora aculeuSy Dana. 

1848, Madrepora acalem^ Dana, ExpL Exp. Zooph. p. 450, pi. xxxii. 
fig 6. 

Tizard Bank, 8^ fath. 

Madrepora eorpmhoaay Lam. 

Madrepora eonjmbitsay Lam. flist. Nat. des Anim. ums Vart. 1. 11. 
2nd ed. p. 447. 

Tizard Bank, SJ to 9i fath. 

Madrepora proatrata^ Dana. 

1848. Madrepora proet rata, Dana, Expl. Exp. Zooph. p 447, pi, xxziii. 
fig. 1. 

Tizard Bank, GJ fath. 

Madrepora cytherea ?, Dana. 

1848. Madrepora cytherwj Dana, Expl. Exp. Zooph. p. 441, pi. xxxti. 
% 6 * 

Tizard Bank, 6 fath. 

Madrepora effioreecens^ Dana. 

1848. Madrepora ffloreecens, Dana, Expl. Exp. Zooph. p. 441, pL xzxiti. 

fig. a. 

Tizard Bank, 6 fath. 

Madrepora apicifera (van abbreviata)^ Dana* 

1848. Madrepora ettkifera (vat. a^remata), Dana, Expl. Exp. Zooph. 
p. 442, pL xxxiii. figs. 4, 5, and pi. xxxi. fig, 6. 

Tizard Bank, r} fatli. 
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Madrqfora hyacinthua^ Dana* 

1848. Madr^pora hyadrUkuB^ Dana, Bxpl. Exp. Zooph. p. 444| pi. xxxU. 
fig. Si. 

Tixard Bank, 9j^ fatli. 

Madrepora vastula ?, Quelch. 

Madrepora voBtuluy Quolch^ Chall. Eap. vol. xvi. p. 165^ pi, x. fig, 4. 

Tizard Bank, 7 fath* 

Madrcpora fabeUfformtay Ed. & H., van 

1800. Madref}ora Jtahelli/nrmiB, Ed. & II., var., Hist, Nat. des CoralL 
t. iii. p. 150. 

Tizard Bank, 2 futlu 

Madrepora lahrosa^ Dana. 

1848. Madrepora luhroea^ Dana, £xpl. Kxp. Zooph. p. 480, pi. xliii. 
fig. 3, pi. xxxi. fig. 10. 

Tizard Bank, 5 fath. 

Madrepora /raff ilia f sp. n, 

Corallura abortlv pedunculate, spreading horizontally, 
cespitose, delicate; branches radiating, at first round, becoming 
flattened towards margin, but never coalescing ; surface finely 
echinulatc ; unixjr surface giving off closely long, simple, or 
proliferous calices, sinuously curved, either direct or from 
short thickened branchiets ; length of calices up to 15 millim., 
tapering very slightly, with circular aperture, with thin lip 
and six delicate septa ; under surface bare, convex, except 
for a few rather large immersed calices ; at margin a few 
branchiets, very delicate, much compressed, and prolifcroua. 

This is a very beautiful coral, and differs essentially from 
M* apecioaa^ to which it is nearest allied, by having branches 
never coalescing and the tabular calices being almost the 
eame thickness throughout* 

Tizard Bank, 27 fath* 

Madrepora Bamhlert^ ap. n* 

Corallum pedunculated, spreading horizontally, cespitose, 
delicate ; brfinchea much and closely divided, compressed and 
znaatomosiug ; upper surface thicldy crowded with short 
branchiets abimt I centim* high, with few appressed nardbrni 
calices terminating in one, two, three, or four toiif , tnbnto^ 
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proliferous, curved calices, often 16 centim. long, not dilated 
at base ; aperture 1 inilliin. round, lip rather thick, septa six ; 
under surtaoe shows branches and branchlets uniting to form 
irregular and close network almost entirely bare of calices^ 
w hicli are inimerBed ; surface minutely echiuulate* Oorallum 
dense, ends of cnlices tipped with lilac. 

This speeiea differs from ^^spectosa'^ in having the long 
tubular eulices rising from short stems with nppressed nari- 
fortn calices, and the calices not being dilated at the base. 
From ^*1ragilt8^^ it is quite distinct. 

Macclesfield }3ank, fath. 

Madi*epora Uambhriy var. 

Living, Macclesfield Bank, 20J fath. 

Genus PoRiTES, Lam. 

P<ivtfe$ mucronata^ Dana. 

1S48. PoritM mmrmata^ Daua^ ExpL Exp. Zooph. p. 058, pi. Uv. 
fig. 2. 

Tizard Bank, i fath. 

Pontes conferta^ Dana. 

1848 Poritn em/ertaf Dana, Expl. Exp. Zooph. p. 567, 

Itu*Aba, Tizard Bank, 2^ fath. 

Pontes lutea^ Quoy & Gaimard. 

1883. Foritei conghmerata^ var. hUea^ Quoy k Gaimard, Voyage da 
TAstrol., Zooph. p, 240. 

Tizard Bank, ^ fath. 

Porites tenuis^ Verrill. 

1806. Porites termiSj Verrill, Proc, Essex Inst. vol. v. pt. 3, p. 25, 

Sand-Kay Keef, Tizard Bank, ^ fath. 

Porites arenosoy Esper, sp. 

1797. Madrepora arenosa, Esper, Pflaii/.. i. i. Suppl. p. 80. 

Lagoon, Tizard Beef, 2 to 6 fath. 

Porites Hchen ?, Dana. 

1848. Porites IwAen, Dana, Expl. Exp. Zooph. p, 508, pi. hi. fig, 4 

Qarvan Reef, Tizard Bank, 2^ fath. 
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h^riteH 9oUdi%^ Forsk,, sp. 

1775, Madr$jwra suHda, var. a, Fowk. Dt^cicrtp. Anim. p, 181 . 

Itu*>Aba^ Tizard Reef, 2 futh. 

Ponfen crassa ?, Quelch. 

JPbrUe^ enmaf Quelch, Chall. Rep llcof-Oorak, p. IBS, pi ri. figg. 2, 2a, 

Tizard Bank, 7 fath. 

Genus EnonAHiKA, Ed. & H. 

Rhodarcpa gracilh^ Ed. & H. 

1860. Rhodarifa gracUtSf Ed. & II. Hist. Nat. des Cor. t. iii. p. 184. 

One large globular specimen, with two tliirds of its surface 
covered by a compact coenenchyma. The corallitca are not 
tnoye than 2 milliin. in diameter, and they thus correspond 
rather with this species than with A. calyculatiny Lamk., sp., 
in which, according to Ed. & H,, they are from 3 to 4 
millirn, in W’ldtb. The description of the species given by 
Ed. & H. is very ni<»agre. 

From the Tizard Bank, Itu-Aha, depth 2 fath. 

The specimen is in one place incrusted by Ihliopora 
oatruka. 


Rhodarcpa (?) Lagrenii^, Ed. &. IL 

Rh(*dara*a LaffrmntFA. $i 11 Monogr d«» Poritidea, p 43; ud. 
Hist. Nat. des Cor. t. iii. p. 184, 

The specimen doubtfully referred to this species is ramose; 
the branches about 10 milliin. thick, uneven, nodose, fur- 
cating, their lower {lortions completely enveloped by wrinkled 
compact cosneuchyma ; tlie cahees oblique, about 4 millim* 
wide. 

Macclesfield Bank, 40 fath. 

Genus Alveopoba, Quoy & Gaimard. 

Alveopora dff^dedea, Forsk., sp. 

1775, Modrtpom dmdftkaf Forsk. Bescr. Aaim. in itin, Oriont. ohssnr. 

jj. 1^, pi. zdvii. ftff. B. 

Iwft Mmjjrtfm Mkmti Klunsinger, Die KoraQtli. des rothen Meeiea 
Th. ii. p. 47, pi v. figs, 26, 26. 

Qrowing in branches and in lobatc masses, the lower 
portions of which are covered with a delicate, wrinkled, non- 
perforate, epithelial membrane. Polyps only alive at sammit 
of nieeiinexui. 

Ilimelesfield Bank, at depths of 27 to 40 fath. 

Ainn* <4 Afoy. N, Wfsh 8er. 6. VoL vi. 33 
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Alvcopora rdepttra^ Kll. & Sol., sp, 

1780. Madrepora reteponty k 8ol. Zoophytes, p. 166, pi. liv. 

4, 6. 

184(J. Alveo^fora rnteporay Dano, lOxpl. Exp. Zooph. p. /)12. 

Brandling, also in irregularly lobate masses. Corallites 
fiubpolygonal, varying considerably in size, the smaller, i to 
3 milliun in widtli, intorniingled with the larger, which range 
from 4 to 5 millim, and occasionally to 6 millim. 

Macclesfield Bank, 35 fath. 

Aheopom Tigardi^ sp. n. 

Corallum growing in flattened irregularly lobate expansions; 
under suiface uneveti and covered by delicate wrinkled epi« 
theca. Calices polygonal, from 1 to 1*3 millim, in diameter; 
twelve sejjta, of the usual sninous character, alternate lonj^ 
and shorter, but none rcacli the centre of the calico ; calice 
shallow, the space occupied the septal spines ; walls very 
cribrato, so that the corallum is light and spongy in character. 

This species is mainly characterized by the small size of 
the corallites. Only a single specimen obtained. 

Tizard Bank, 27 fath. 


LIV, — On new Longicorn Coleopterafrom Madaga$car, 

By 0. J. Gahak, M.A. 

The species described in the following paper were for the 
most part contained in a small collection recently sent to 
Mr. Mcyer-Darcis, wlio brought them to me for determination. 
The types of all the species will be placed in the British 
Museum collection. 

Cheterus longir^miB^ sp. n. 

C.jUtheUicomi ( d ) sitoilift, flcd differt coloro multo pallidiore ; oeiUis 
subtus plus approximatis ; articiilo iertio antenuamm qaitn 
quarto breviore, ramo elongato munitu. 

Long. 29, lat. ad humeros 10 mm. 

Hah. Madagascar {O. F. Scott Elliot^ Esq.). 

Head and prothorax dark brown ; prothorax thickly pnno* 
tured and glabrous above, furnished with a short tawny 
at the anterior and posterior borders; the lateral mai^S 
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«i>ined 5n flic middle, with the anterior and poatorior angles 
anarply rounded and doatitut^* of any trace of a apine. Elytra 
fulvouw testaceous, somewhat darker towards the base, thickly 

K ?tured, and each with four or five Icebly raised lines, 
y underneath light reddish brown, with a rather sparse 
tavMiy ]>i bcsccricc, which is somowhat thicker and longer on 
the bieast. Antonnaj with the tliinl joint a little shorter than 
the foil! ill, tlie ramus of the third joint as long as the body of 
the joint, the ramus of the fourth joint about as long as the 
body of the fifth joint, and therarni ot joints fifth to uiutlieach 
longer than the body of the succeeding joint. 

This species in size, form, punctuation, and pubescence 
agrees pretty elosely with (\ Jiaheilivornif)^ Heiv. The elytra 
and the underside of the body are, however, much lighter in 
colour; the eyes b<dow arc not more than lialf as far apart, 
and the slru^urc of tlie antenna? is different. In the seven 
male specimens ot C\ fahelUvornu before me the third joint of 
the antenna) is in every case about equal to or a little longer 
than the fourth, and is not furnished with a distinct ramus, 
but is merely produced at its inner apical termination into a 
Yery slioit angular process ; the ramus of the fourth joint is 
never longer than naif the fifth joint, and in no case is the 
ramus of any joint longer than the body of the succeeding 
joint. 

Tereticus aniennalis^ sp. n. 

Fuhous, ercl)errimo puuctulatus ; capita, ]>rothoracequo cum pectora 
fulve^viiloHis ; elytriw fulvo-bruniicis vel fusew, pulie fulva levitcT 
obtootis; aiilounis dimidium corporis Stiingeritihus, articuhs 
a secoodo ad decimum gradattm ereaoentibus, ramis loagtssimisy 
artiouip nndeeimo sax pneeodeutibus oonjnnctis a^quali. . 

Ilah, Imerina Mountains. 

Dark brown, closely and finely punctured. Head, pro- 
thorax, and breast with a somewhat sparse tawny villosity. 
Elytra with but the laintest trace of costsa; clothed with a 
rather sparse fulvous pubescence. Antenna? with tlie joints 
from the second to the tenth gradually increasing in length 
and each provided with a veiy huig ramus; the tmth Joint 
about equal in length to the scape, the eleventh as long as 
tlie six preceding taken together. 

This species resembles the same sex of T, p^Jinicornf\ 
Waterlu, but is easily distinguished by the structure of the 
antennae. In pectmieurtiis the branches of the antenrial joints 
are much shorter and the third joint is almost as long as the 
aes|>eand longer thmi any ot the sucwoding j >ints, the eleventh 

ad* 
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M. Fairmaire has recently published a short diagnosis of a 
spccicft of this genus {T. rufuUpennis, Coniptes Bend, Ann. 
Boc. Ent. de Belgique, 1889) which is apparently much more 
nearly allied to peotinidornio than is the species above 
described. 


Imerinus, gen, nov. 

Female . — Head with the front transverse, scarcely concave 
above, divided longitudinally by a fine median groove, and 
separated from the epistome by a deep^ transverse, slightly 
arcuate impression. Last joint of palpi subfusifortn. Eyes 
coaisely faceted. Anteurise barely surpassing the elytra; 
first, third, and fourth joints subequal, each shorter than the 
fifth, the sixth and succeeding joints decreasing in length. 
Prothorax strongly constricted near base and apex, tubercled 
at the middle of each side, and with four or five tubercles on 
the disk. Anterior margin of pronotum slightly produced 
and rounded j posterior margin rounded in the middle and 
sinuate towards each side. Elytra each rounded at the apex 
and terminating in a short sharp spine. Legs increasing in 
length from the anterior to the posterior. Femora thickened 
below the middle. First joint of the posterior tarsus longer 
than the two succeeding joints combined. Prosternal process 
moderately broad, subcanaliculate along the middle, bilobately 
dilated posteriorly. The anterior cotyloid cavities closedt in 
behind, strongly angulatc externally. Intermediate cotyloid 
cavities widely open on the outside. Abdomen with the first 
ventral segment very long, the second much shorter, trun*» 
cate, and thickly fringed with long hairs behind j the 
remaining ventral segments almost entirely concealed. 

Of somewhat doubtful affinities, the genus will, I think, be 
best placed near the Phlyctenodides. 

Imerinus granuliferue^ sp. n. 

Brunneo-ferrugineus, griseo subtilittT pubesoens ; profchorace dorse 
utrinquo bituberculato, tuberculo antioo bifido obtuso, tubercolo 
postico conioo; elytris subtiliter Bc*riceo-pubesoentibus, minute 
Btibsparsimque punctatis, graanlis in seriebus ordinatia. $ . 
Long. 25 mm, 

i/a5. Imcriua Mountains. 

Head and prothorax impunctate, the latter with an acute 
tubercle on the middle of each side and a strong transverse 
callosity close to the antero-lateral margin ; with four tubercles 
above, of which the two anterior are obtuse and each sotM*» 
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what bifid, the two poaterior more acute ; with, lu addition, a 
feeble median caviniforui elevation j)laced just before the 
posterior transverse depression. Elytra exhibiting delicate, 
silvery-grey, irregular fascim, %vhich change their position 
according to the light in which they are viewed- The 
granules with which the elytra are furnished are wide apart, 
arranged in three rows on the disk of each and more irregu- 
larly on the sides. The second ventral and the terminal 
dorsal segment of the abdomen fringed with tawiiy-red hairs. 

Arrhythmm punctatm^ sp. n, 

Fusous ; capita supra prothorncoque sat sporsim pimctatis et aub- 
tilitor griseo-pubescontibus ; disco prothoraoia paullo ante medium 
acute bituberculato ; olytria nitidis, fiavescontibus, sat sparsim 
fortiton|ue punctatis, punotis, plagis duabus basalibus^ macolm 
duabus parvis ad medium ot apioe fuscis ; pedibus fiavis, clavii 
femorum fuscis; antonnis corporo duplo fere sequalibus, flans, 
articulis prime et socundo cum apicibus cetororum infusoatis. cf > 
Long, JO -20 mm. 

llah, Imerina Mountains, 

Prothorax gradually and sliglitlv narrowed from the base 
to the apex, with two distinct ana rather sharp tubei^les on 
the anterior part of the disk. Elytra strongly and somewhat 
snarscly punctured, yellowish, with a ploga on each side at 
the base, a small spot on each at the middle, the apex, and all 
the punctures dark brown ; the elytra are scarcely constricted 
before the apex, the latter therefore does not appear to be 
expanded; the apices of each are sulmctiminatcly rounded 
and producfHl near the suture into a short blunt spine. The 
body underneath is covered with a greyish pubei^cnce ; the 
nndfersidc of the protliorax is some^liat transverstdy rugose, 
wd the sides of the metasteniora are sparsely and strongly 
punctured. The antennm arc about twice os long as the 
body, yellowish, with the first two joints and the apices of 
the others brownish ; the scape is rather narrow at the base, 
gradually thickened up to the apex, and rather thickly but 
not rugosely punctureci. 

From A. rugoBipennin^ Waterh., and A. paUmemhn\ 
Fairm., this Species may be distinguished easily by the shape 
of the prothorax and by the nature of the punctuation, as 
well as by other minor characters. Of the two specimens 
that I have seen one is very much larger than the other. It 
is probable that varieties may occur in which the dark brown 
ol' tlie elytra occupies a much larger extent. 
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Ma»iodvihta ? simplicicollisj sp. n. 

M, laterad wmilis, sod difTorf prothorftoe absque tuberoulii ; otpiio 
antico ])lus elongate; pedibus aiitenuis<iui) gracilloribus* 

Lonjj. 18, lat. mm. 

J/ab, liurtina Alountaitis. 

I'lie chirf atnictural cliaractCT by tvliich thi« Bpecles could 
be separated fu»m Mantododera ih the absence of tubercles 
from the protlmiax. The latter is rounded at the sides, feebly 
dilated in the middle, and narrowly constricted at the base ; 
it is convex afiovc, with evidence of a feeble gremve or 
depression along the middle of the disk. The legs are elon- 
gate and ratluT slender, the posterior femora reach to the 
apex of the elytra, and tlie last joint of the posterior tarsus is 
longer than the tliiec succeeding joints combined. 

The sj)eeicH is smaller and narrower than M, latoralia^ 
(ju<^r., but is coloured in almost exactly the same way. The 
lateral fulvous band of the elytra is, however, narrower and 
btops short before reaching the apex. 

Ulaucytm haHuUn^ sp. n. 

; capite snpia jirothoraceque dense puuetatis; elytris niaus 
dense pun< tat IS, luHco-viulaceis bnsi rufo-teslaceis, vitta augtisia 
suturah gnseo'-pubesceute, apicibus truiieatis, quadridautatis ; 
capite front e vittuquo utrinque, tUorooo subtus, ot vitia utrui^uo 
abdoniin i s argen teo*griseo-pu besceii tibus , 

Long. 1:^ 15 mm. 

Ilah* Fianarantsoa, imerina Alountains. 

This species has a strong resemblance to G. humetalh^ 
Buq., but is more elongated; the prothorax is a little more 
strongly and more thickly punctured, and has no silky, white 
yitta on eacli side. The elytra are brownish rather than blue 
in colour. 

In the male specimen, from the Imerina Mountains, the 
antennie surpass the apex of the elytra by about the last two 
or three joints. In the females they do not reach to the apex 
ot the elytra. 


Cktjkmon, gen. nuv. 

Head modctatcly concave between the antennal tubercles* 
Fuuit lectangiilar. Ejes enmiginate, coarsely faceted, with 
the lower lobes longer than broad, rounded below. Antenna? 
a little longer than the body in the male, barely reaching 
to the apex of the elytra in the female, eubnliform ana 
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8abc> littdricy with the softpe clavate, reaching almost to 
the middle of the prothorax, vcith the third joint longer 
than the scape, the fourth rather shorter than the scape, 
the fifth and succeeding joints gradually decreasing ip 
length. Prothorax with a distinct conical tubercle at the 
middle of each si<lc, feebly tubercled on the disk. Elytra 
rather short, regularly convex, gradually narrowed and sub- 
truncate behind; the shoulders slightly projeetirjg. Femora 
clavate-fusil'orm. Intermediate tibias entire. Claws of tarsi 
divergent. Anterior cotyloid cavities strongly angulate 
externally. Prosternal process simply arched. Intermediate 
cotyloid cavities open on the outside. 

The female differs from tlie male by its slightly shorter 
antenme, its somewhat shorter elytra, and by having the last 
abdomitial ventral segment longer and sinuately emarginate 
at the apex. (In the male this segment is rounded and not 
emarginate.) 

In tlie difficulty of finding a more satisfactory position for 
this genus, 1 am content to place it near PkymaHU rna. From 
P/tgmasterna and all the genera of the same group it differs 
by the complete absence of any notch or groove from the 
intermediate tibias, by the more elongate and coarsely granu** 
lated eyes, and by the club-like form of tlie scape of the 
antennae. The general form of the single species of the 

i 'enos is suggestive also of certain genera of the Crossotidcs ; 
>ut, owing to the structure of the claws, it can scarcely be 
admitted into that group. 


CeJemon tristitf sp. n. 

KigrO'Voiutinue, iarsis et atmulis autennarum albo-flaveseentibus 
exeoptis ; prothoracc supra Icviter trituberoulato ; ely tris Bparsior 
punctatis. 

Long. 16, lat. 7 nam. ( ), long. H, lat. C mm. ( ? ). 

J/ab, Imerina Mountains. 

With a deep uniform velvety black pubescence. Head 
sparsely and not very distinctly punctured i with a very fine 
median impressed line running from the base to the occiput 
Antennas with the eighth and eleventh joints wholly, and the 
basal halve4» of the tidrd, fourth, and sixth yellowish testa* 
ceous and clothed with a whitish puUosocncc; the rest of 
the antennm velvety black. Pmthorax with three feeble 
tubercles above — two anterior, one median posterior. Elvtra 
each a Uttie prominent at the middle of the base, as well as 
at the shoulder, sparsely punctured on the basal half, sub- 
truncate at the ajiex. Tarsi (the claws excepted) testaceous 
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yellow, with a whiti«b pubescence, Proatemal process 
simple ; mesosternal obtusely tuberclcd near its posterior end, 

EuminK^tcB aJhisparauay sp. n, 

Piceo-fuscufl, pubo p^risea subtilitor obtecius ; elytria maoulia parvis 
ulbesocntibus diapersia singulisque scopulis rotuiidaiis pilorum 
iiifi:rorum duobus — uno humerali, altero medio pauUo pone basin. 
Long. ( J ) 18, ( 5 ) 21 mm. 

Ilah. Jmcriiui Mountains. 

Dark brown, with a faint greyish pubescence. Prothorax 
almost inipiinctate, with a very short fringe of whitish hairs 
to the anterior and ])osterior borders, with a moderately sfrorig 
tubercle on each side. Scutellum liordered with a white 
pubescence posteriorly. Elytra sparsely and strongly enough 
punctured, clothed with a faint greyish pubescence, and with 
numerous small scattered whitish spots ; each with two small 
lounded tufts of black hairs, of which one is at the sliouldcr, 
the other placed a little distance from the base on the middle 
of the disk. Breast and abdomen wdth some minute scattered, 
glabrous, and shining spots, each surrounding a shallow 
puncture. Antennoi in tlic male about a third longer tlmn 
the body, in the Icmalc barely surpassing the elytra. 

Thi.s species seems to l>e undoubtedly congeneric with 
Eumimetea aparsuSf King, notwithstanding the tufts of hairs 
on the elytra and the somewhat stronger tubercles to the 
l^rotliorax. In Eumimeiea also must, I think, be placed jB. 
humcralis^ Vollenh. {Phymaaterna) ^ for which Phymaatema 
aixpunvtata^ Fairni., is probably a synonym. 

SHenoaoma aptcalia^ sp. n. 

Griseo Icvitor pubescens, brunneo^variegata ; proihorace utrinque 
minute tubcrculato ; elytris olongutis, angustis, paralleiis, id 
suturnm longitudinal iter tuboaualiculatis, apicibua truuoatis, 
angulifl externis breviter spinosis ; antennis corpora lougioribuii^ 
subtuB sparsisBime ciliatis, scapo quam articulo tertio longiore. 
Long. 7-10, lat. 2-2| mm. 

Hah. Antananarivo [Kingrim). 

Unless a s[)ecial genus is formed for its reception this 
species must, 1 thinx, remain in Stenoaoma. It has com** 
pletely the aspect of species of this genus, differing chiedy by 
the more elongate scape of the antennie and the external 
spines to the apices of the elytra. In a specimen witli 
antennm not much longer than the body, which I suppone tn 
Iw* a female, there is no excavation at the apex of the 
men. 
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The speciea is cbameteriAed further hy some raised liues 
on each elytron, of which one near the suture is more distinct 
than the rest, the intervals between which are somewhat 
irregularly punctured. In addition to the numerous small 
brown dots each elytron has four small brownish patches—^ 
one oblicme basal, one oblique median, the third also obliqUe 
at some distance from the apes;, the last at the apex. 

Diadtlia :t^fasciata, ap. n. 

Angusta^ elongate^ fulvo-griaeo loviter pubeacons ; maculis minimis 
brunneis variogata \ prothoraca supra leviter tritubercuiato ; 
elytris singulis fasciis duahua brunneis valde obliquis ad saturam 
connexia, apioibu*) subobliq niter truncatin; antonnis corpora 
longiorihua, articulis basi pallidis, apicibus brunueo-ferruginais. 
Long. 12, lat. 4 mm. 

Hah. Imerina Mountaius. 

I am not certain that I do right to refer tliis species to 
Diadalia. It has slightly larger eyes and a narrower front 
to the head than has i). biplagiata^ and the mesosternal 
process is almost flat and is destitute of a tubercle. The 
elytra bear indications of raised lines, in the intervals between 
which they are irregularly and not very thickly punctured. 
There is a slight hump or swelling on the aisle of each 
elytron at a short distance behind the base. The apices of 
Ihe elytra are less obliquely truncate than in hiplagiaia. The 
species may further be recognized by the fulvous-grey pubes- 
cence, minutely speckled with brown, and by the two oolique 
narrow brownish bands on each elytron — one beginning cltne 
to the margin just in front of the middle and directed back* 
wards to the suture, the other at some distance behind the 
middle and directed forwards towards the suture, where a 
abort longitudinal band joins the two. 


Ancylut^ bdlm^ sp. u. 

A. hkmpi similis, sod differt inter alia elytris fere impunotatis, 

&SGts transversa mediana nigrp-velutina. 

Uab. Antananarivo {Kingdon). 

Head with ihe eyes small, the front large and sliglitly 
convex. Protborax broad and convex in front, abruptly and 
atrongly constricted at the base, obtusely and feebly dueled 
above the middle of each side ; the disk marked with name** 
rous longitudinal and slightly curved strim. The elytra^ 
strongly and transversely depressed behind the highly elevated 
and acute basal tubercles, are crossed at the middle by a 
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rather narrow velvety black band ; thU is preceded on each 
side by a transverne white line which, close to the suture, 
gives oflF an oblique white line in the direction of the basal 
tubercle ; and in the angle thus formed, which has an inner 
fulvous-brown border, there is a third very short white 
line. The pnrt of the elytra between the innermost oblique 
lines is veUety black. With the exception of a narrow 
bluish-grey transverse spot the whole of the elytra suceeoding 
the median black band is covered by a delicate fulvous-brown 
pubescenee. The elytra are furnished in addition with some 
widely scattered long fulvous bristles. A few punctures are 
to be seen on the basal third. A pubescent white line passes 
along the dorsal margin of each of the legs. The femora are 
subfusiform, pedunculate at the base. 

This species at first sight resembles vcir much A, biaanpiH^ 
Chevr., but is easily distinguished by the difference in the 
punctuation of the elytra and other characters. 


IN of four new Sperien of Tferreairial Mollnooa 
from South AfrtcM,^ with Ohitermtiona on Helix Huttonise 
(Bens.). By James CVwmo Melvill, M.A., F.L.S., and 
John IIenky Ponhonby, F.Z.8. 

Amongst numerous specimens of terrestrial and fluviatile 
shells recently collected at or near Port Elizabeth by Mr. 
Crawford are many undoubtedly new to science. Some of 
these were in the first instance placed in the hands of M. 
Morelet, who last year oontributedT a paper on this sut^ect to 
the ^Journal do Cfonchyliologie.* Since then Mr. Crawtord, 
who has received much vfuuable assistance from Messrs. 
Farquhar, Leslie, and Langley, from various neighbouring 
localities, has remitted fi*esh material, of which the following 
four species may be regarded as the primary outcome ; ana 
we are hoping before long to offer a second communication 
with further descriptions of other forms new to science. 

We must not forget to thank Mr. Edgar A. Smith, F.Z.S 
of the Zoological Department, British Museum, for kin 
assistance. 


Vttrina cingulatay sp. nov. 

F. testa globidosa, convexa, tonui, olivaoeo-hyalina, supra pari-' 
pheriam diHiinctissime rubro-cingulata ; spim emersa ; aufraotlbui 
IffivibuH, subventricosis ; aperture subrotundata, 

I/ong. 15, lat. 20 mill, 

lluh. Port Elizabeth. 
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This extremely handftome epecies is most nearly allied to 
K Cumingn (Beck) from tbe PhiUppinesi and no doubt would 
by some authors be placed in the genus HeUoarion* Dr. 
Bcettger, who has obligingly examined our specimens^ con^ 
Arms our o])inion as to its distinctness from any hitherto 
known species. F rom K Pa^ppign (Mcnke), which it resembles 
in form, it diffcTS in its larger sis5e and smooth surface; from 
V^cornta (Pfr.), in addition to the above-mentioned particulars^ 
in being of a did'erent form, thicker substance, and possessing 
a less oblique aperture. 


Vitrina zonamydra^ sp. nov. 

V, testa globosa, convex a, rohustioro quam F. cimjuXuia^ fuaoosceute, 
supra peripheriam obHcuro tusco-dngiilala; spiru coavexa» ampliore 
quatn in spccio praroodente ( F. cimjulatu) ; uiifractibus vantrieosis, 
liHvibus ; npertura ftubrotunda. 

Long. 10, lat. 17 mill. 

Hah. Port Elizabeth. 

'J'liis species differs from the preceding in its duller, more 
robust substance^ ampler convexity of whorls, difference in 
colour, and extremely indistinct brown-red band, which is 
barely visible without close inspection. It is easily distin- 
guished from specimens of \\ natalensis (Er.), with which, 
however, it has affinity. 

lleliJO {Palla) Huitontm (Benson). 

U{)on carefully examining numerous specimens under this 
label in the National Collection, we were convinced firstly 
that it is a true Vitrina^ and secondly that three series of 
shells from Port Elizabeth that we had at one time con- 
sidered true species should bo relegated to varietal rank as 
foUow^s: — 


Vitrina JIuttonm (BcnS4)« 

Var. a. rujoJUoBa^ var. nov. 

F« testa Bubglobosa, pallida byalina, tenui ; spira oouvexa, coQsj[)ioua ; 
anfraotibus suboouvexis, Iwvibus, tanuissima arcuatim striatisi ad 
{leriphariam rubro-lineatis ; apartura ovata. 

Long. 10, lat* 14 mill. 

Hah. Port Elizabeth. 

This form may possibly have been confounded with T. 
p^lUeula (F^r.), a native of the Cape region ; it is not difli- 
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cult, however, to always discriminate them. We have $een 
a good many B^fccimena of thin, which is probably one of the 
commonest of the genus in its locality, and they are all uni'* 
formly conspicuous for the red tuigid character of the suture 
at the peiipliery. 

Var. meridionaliBy var. nov. 

V, testa puloherrime hyalina, tenuissima, pallide straminea, ieevi ; 
Bpira convexa ; anfractibus Isevibus, rotundis, nitidiB ; apertura 
ovata. 

Long. 10, lat. 12 mill. 

//aft. Port Elizabf^th. 

From the first var. {rufqfiloaa) this form differs in its 
smaller size, more glossy texture, greater smoothness of 
whorls, and entire absence of the red margined suture. It is 
likewise much flatter. 

Var. 7. aloicida, var. nov. 

r. testa depresso subovata, olivaoeo-eomea, param nitento ; spira 
oouvexa, planulala ; anfractibus subrotundatiBi licviusoulis ; aper- 
tura lunari-ovata. 

Long, 12 , lat. IH mill. 

I lab. Port Elizabeth (frequens !). 

This differs from the two preceding in being of more depressed 
and flattened growth and olivaceous homy texture ; it is also 
a coarser-moulded shell. J t is known amongst Port* Elizabeth 
collectors as the Aloe snail, since it feeds on the Liliaceous 
plants [Aloej llaworthia^ &c.) which so abound on the arid 
rocky plains around. 

“VVe are by no means sure that these three all belong 
to V, Huttonm (Bens.), and would invite the attention of 
collectors to these puzzling forms, in the hope that especial 
regard may be paid to the animal. 

We should at present place the South- African species of 
Vitrina (including Helioarion) in the following order : — 

V, cingulata^ sp. nov. Algoa Bay. 

V, nafahnaiB (Krauss). Natal. 

V, zonamydra^ sp, nov. Algoa Bay. 

V, J^mppigii (Mcnke). Natal. 

F* transvaakneie (Craven). Transvaal. 

V, Vundvnbrockix (Craven). Transvaal. 
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V. comm (Ptr.)* NataL 
V, pellicula (Ftfr*) . Cape Di«»trict. 

Huttonicp (Jitne.) \^Htlix Huttoniixi]* Port Elizabeth* 
a. rufofilona. Port Elizabeth. 
jS* meridionalu. Port Elizabeth, 
y. ahicola* Port Elizabeth. 

F. Planti (Pfr.)* Natal. 

Helix (Pella) Crawfordiy ap. nov. 

H. teata arijowt© umbilicata, globoao-depreasa, hyallna, supra nitente, 
eubtuB oli?aoeo-ac»ncea, utrinqoe omuino loBvi ; apira vix ©lata, 
apicoobtuso ; anfraotibua quinque, oonvexiosoulis ; a}>ortura lunarit 
labro simplici, acuto, margin© columellari BUlnsreoto, supra late 
refloxo, laminam triongularom (aicut in 11. lueulpta) fomanto. 
Long. 11 , hit. Id mill. 

Hal. Port Elizabeth. 

A very dmtmct largo amooth-whorlod anail. not easily to 
be compared with any other Cape species. We have gi*eat 

f Measure in uniting with this the name of its discoverer, J. 
)rawford, Esq., to whose indefatigable researches we are 
indebted for the whole of the material in this paper. 

Helix (Troohonanina) preioriemUy sp. nov. 

imperforata, conico-trochiformi, olivaoeo-fbsoa ; spira ©levata, 
oonica, obtusa ; anfractibus sex, iransversim tenuiliratis, oonyexi^ 
ttsuttlis, ultimo cannato : aperiura quadraugulari, labro simplid, 
margin© columellari subreflexo. 

Long. 3, lat. 2*75 mill. 

i/ai. Pretoria, Transvaal. 

Entirely unlike any South- African species with which we are 
acquainted. A very intercating though minute trochlform 
spates. 


LVI.~On Ebalia nux, Milnc^Edtcardi : a Repl^ to the 
Rev. Canon Norman. By B. I. Pooock. 

Ik the reply with which Canon Norman has favoured me in the 
October number of this Magazine sundiy ebaorges are brought 
ibrward of a nature more or less detrimental to my character, 
and consequently demanding a rejoinder on my piui. 
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Mr. It, I. Pocock on Bblfclia iiux. 


Tti the first place Canon Norman deniea that his W‘Ords of 
approbation for ilie manner in which his MS. name was 
treated by Messrs. Marion and Milne-Edwards can be taken 
as reflecting discredit upon me— thereby laying me open to 
the charge of entering upon a controversy without provoca- 
tion, and of taking offence where none was intended. 

In reply to this 1 may say that if I was alone in my opinion 
as to this allegation of discourtesy 1 should be compelled, in 
the face of Canon Norman’s denial, to suspend judgment on 
the point. But since precisely the same interpretation was 
independently put upon the sentence referred to by iny friend 
who first djcw my attention to the publication of Mr. Bourne’s 
paper, I c4innot do otherwnse than retain the opinion tlint I 
nrst formed. This fact, moreover — namely the circumstance 
that exactly the same significance was inde|)endently attached 
to Canon Norman’s words by an individual absolutely uncon-* 
cenied in the matter — goes far to destroy any semblance of 
truth there might be in the suggestion that the idea of an 
accusation of discourtesy is merely a product of my guilty 
conscience, a suggestion which would perhaps liave seemed 
plausible enough if the notion had emanated solely from 
myself. But if further refutation of this were needed, I 
miglit add that I am quite unable to see how iny conscience 
can have influenced me in the matter, for, as I carefully 
pointed out in my last letter, my mode of employing the ^ 
nomen nwium — Ebalia nux — was strictly in accordance with 
jny notions of the dictates of courtesy and common sense: 
fuid consequently 1 had no idea that Canon Norman could 
|X)88ibly find grounds on that score for complaining of ill- 
treatment at my hands. In short, 1 do not see bow I can 
have no idea of a thing and yet be conscience-stricken with 
regard to it. 

^^ith regard to Canon Norman’s assertion that he took 
particular pains that his words should not bear the construc- 
tion that was to my knowledge independently put upon them 
on tw’o occasions, I think the less said the better. 1 merely 
refer to the circumstance now with the object of bringing ft 
before the notice of those wlio are interested in collecting cases 
of the inadequacy of language to express thought. 

In the secoiul place, in connexion with tlie letter that I 
wrote to him, 1 can assure Canon Norman that 1 never 
received an answer to it. The jxmtcard that lie recollecte 
sending to me I too I’cmember well ; but it related to a species 
of Mysiif flora the FiilU of Clyde, and not to Ebalia nux. 

In the third place, Canon Norman wishes to know which 
specimens of Ebalia nux I eUose fewr deseription. 1 am sorry 
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for having left this matter in doubt ; but when I said that 
two speeimenB had been selected as types I thought I was 
employing phraseology perfectly intelligible to every syste- 
matic Koologist. Since, however, I clearly fell into error by 
taking this for granted in Canon Norman’s case, 1 am gla4 
that he has shown me the necessity for explaitiiiig tlmt the 
expression was tantamount to saying that the description had 
been draw n up from these specimens. 1 imagine, however, 
perhaps wrongly, that Canon Norman does not altogether 
approve of my conduct in describing specimens that he bad 
sent to Mr. Mirra at the Natural History Museum; for he 
appeals to tlu* jutlgmcnt of others to decide as to the coui tesy 
ot this act, jJow J cannot help thinking that if Canon Nor* 
man had stayed for a moment to ask himself what could be 
my reasons for thus describing these specimens, he would 
have done me the justice to see that 1 was acting altogetlier 
for the best. Hut to state at length all the considerations 
whidi influenced me in the matter would involve a long 
explanation of my personal opinions as to the value and 
significance of types of species — an explanation which would 
be wholly out of place on an occasion like the present. Con- 
sequently J shall content myself with saying briefly that iny 
reasons tor not describing the ‘ Flying Fox ’ specimen were 
in the main three in number : — (1) There was but one apeoi* 
men, and that a damaged one ; (2) this specimen, as 1 pointed 
out, diflFcrs slightly, out certainly, in sculpturing, from Uie 
Mediterranean specimens that 1 had seen ; and (d) I conse- 
auently thought it both expedient and just, when adopting 
tue name Canon Norman had proposed, to aflSx it definitely 
to specimens to which he had himself applied it. 

And, lastly, Canon Norman accuses me of carelessness for 
not consulting the work in which Prof. A. Milne-Edwards 
has ^mirably figured Ebalia tiwa? — ^a work which should 
certainly not have been neglected by a man writing on 
Atlantic Crustaceans with a magnificent library at his 
elbow.’* In reply to this I cannot do better than quote 
vfsrhatim an extiact from a letter which I received some three 
or four weeks ago from Prof. A. Milne-Edwards. Being 
xmable to find the figure of Ebalia nuse from the reference 
that Caimn Norman gives, 1 wrote to Prof. Milne-Edwards 
on the point, and he courteously and pron^fljr replied as 
follows . d'ai eflRectivement figai4 V Ebalia nuo; ^ns 

tin Ottvrage intituld Memetl de j/hfuros de OtudiiaHs noupsaust 
cupeu Qonnus^ in 4^, 44 lUanoHesy Avril^ I88d. Cet ouvrage 
ii*a tird qu’k 60 exesnplaires one j’ai de suite envoyd aux 
imtuimliiieB qui, 4 cette tfpoqne, sWupalent de enreiiiologkw 
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Quelqui^ exemplaires aeulement oat 6t6 mis en vettt^ aussi 
Touvrage est il dcvenii rare et presque introuvable. Je nVn 
ai qu’un seul exetnplaire co qai m’eia|:>dch6 de vous Pcnvoyer^ 
mats je vous adresse la plancbe relative & VEbalia nux qoi 
pourra voua 6tre utile. . . 

This sufficiently accounts for the fact that there is no copy 
of this work in the library of the Natural History Museum 
nor yet in the library either of the Royal^ or Linnean, or 
Zoological Society. So that, under the circumstances, I think 
I cannardly be blamed for not having seen it. 


LVIl . — On the Generic Name o/^Asterias sanguinolonta, 

0. F. Muller. By F. Jeffrey Beli.. 

For more than thirty years the common blood-red starfish of 
the North-European seas has, by general consent, been called 
Crxbrella aanguinolenta (or C. oculata by some who ought to 
know better). Internal evidence too often shows that ‘”syn^ 
onymy ” is synonymous with copying ; ’’ so perhaps this 
general consent only means that one of those who have 
written on the subject during the last thirty years has had the 
opportunity of consulting Dr. Lli then’s valuable works. Mr. 
Sladen, n fio may be complimented on the meaning he is ablg 
to put into a couple of brackets, seems to have had some 
original doubts, for he writes in his massive ^ Challenger ^ 
Rei>ort (p. 540) 

Genus Crihrella (Agassis), Forbes,” 

which, being writ large,” means, I presume, this generic 
name was invented by Agassiz and appropriated by Forbes j 
and if it does mean that, it expresses, in a very succinct 
manner, a perfectly correct statement. 

When, however, one finds a man with what look like 
stolen goods one is apt to make a searching inquiry into his 
title. Do this in the present case and you get a disastrous 
result ! 

Agassiz wrote (M^m. Soc, Ncuchatel, i. (1835), p. 191):—^ 
5. Linkia, Nardo.— (7ri5re//a, Ag. Msc.” 

This clearly means, what Nardo in 1834 called Linkia I 
(Agassiz) have, in MSS., called Oribrella and the two 
terms were in Agassiz’s estimation equivalents 

How are cues of this kind to U dealt with? The rules 
of the British Association declare that ** a later name of Ites 
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same extent aa an earlier [is] to be wholly cancelled; so 
Agassis wonld have done better had he kept his expressive 
name to hirnselfi and OribrMa must fall out of our nomen- 
clature altogetlier. 

But in this case what is to be done with AnUrioB mnguino^ 
One would imagine that it was in sad want of a 
generic name when Edward Forbes perpetrated the robbery 
which is now only (after half a century I) revealed to a world 
that has been taught to revere his name. In mitigation we 
may say that it might have so seemed to him ; for, just before 
his work was issued from the press, and certainly after it left 
his hands, Gray projiosed the name of [Imrioia for the Asts- 
rias oculata of Pennant, which is the Aster las sangutnolenia 
of (). F. Muller*; and, indeed, he thought nerhaps he was 
justified, for he had placed the species in Nardo’s ^nus 
Linchia (Mem. Worn. Soc. viii, p. 120) in 1839, and dis- 
covered his error and the fact that Cribrella was a synonym 
for that name a little later. 

The claims of Gray’s name are incontestable ; the necessity 
for changing the significance of such a well-known term as 
Cribrella is most distressing, and 1 am very sorry that it has 
fallen to my lot to have thus to upset a nomenclature which 
we all know and which, I fear, I shall in my heart continue 
to use. 

I cannot conceive how or why succeeding writers have let 
the matter stand in t/liis disorderly manner so long. Some 
— to cite the most careful of them, Mr. Sladen — write Cribrella 
(pars); but certainly Agassiz; does not include anything, either 
recent or fossil, under his generic name which can by any 
possibility be supposed to be congeneric with A. sanguino^ 
lenta. 

The correct ayuonymy of the genus appears to stand 
thus 

Hbniucu. 

Gray, Ann. k Um. Nat. Hist. vi. (1^), p. 184. 

lAnkiu^ Forbes, not Nardo, worn. Wem, Soc. viii. (1839), p. 120» 

CribeUa^ Forbei, not Ag,, Brit. SUrf, (1841), p. 100. 

CnbreUa. Lutkon, Groni. F^hinod (1857). p. 80, nt mult al. uique ad 
Sladen in Oball. Hep., Ast. (1889), p. 540, 

Echinmieti M. Tr. Syst. Alt. (1842 ), p, 92 (pais). 

e Tbe dates appear to bo part of Amt. k Mag. Nat Hist (vi. 
p, 184) wWeb coatained Gri^s was pubiisbed Nov. 1840; 

Forbeses p. 100, on which Vribelta appoaiedt was probably publiebed 
Deo. l8t, IMl. Mewra. (4an»ey and Jackson have been so obliging as to 
give ine the dates of publieation of tbo six parts of Forbeses ^Brittsb 
Btarfiii^>a ibsy were jfmbUsbed on the first or eaeb month from October 
1840 to March 1^1. Hut the work as a trho)e must be quoted ISih . 
Ann. <fc Mag. N. UisU Ser. 6. VoL vi. 34 
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JjYllh^Doscriptians qfBome new Genera of PrrftUdas* 
By W* Wabken, M.A., P*E.S. 

In the course of rearrangement of the collection of Pyralidas 
in the British Museum the formation of many new genera 
was found to be a matter of necessity. Three only of these, 
Thliptocerae^ Earycraspeda^ and OallinaKae^ have as yet lieen 

? ublished, and will bo found in Cob Swinhoc’s paner in the 
h-ans. Ent. Soc. for 1890. In view of the ap[)roacfiing publi- 
cation of a new volume of the ^ Illustrations of Typical 
Specimens of LepidojUera Heteiocera in the Collection of the 
British Museum,’ it has now liecome necessary to expedite 
the appearance of the descriptions of a few more of these new 
genera, to which reference will have to be made in the forth- 
coming work, and these (nineteen in number) are herewith 
characterized. Diagnoses of the remainder will be published 
at tlio earliest opportunity* 

Pabasabama. 

In point of structure, markings, and general appearance 
identical with Sarama^ Moore ; distinguished at once by the 
absence of the antennal processes which occur in the males 
of that genus. 

Type P. cuprovtridalis ? , Moore {Looastra^ M.),=tL<W5(W- 
tra margarita ^ , Butler. 


Opsibotys. 

In place of the old generic term Botye — the original type of 
which is the Geometer now known as Lythria purpumrior^ 
it is proposed to substitute the term Opeiboiys (u e* Doiy$ in 
appearance) for all those species of Ledere4r’s first division, 
viz. those with porrect, rostriiorm, labial palpi, which are left 
when all other separable genera have been removed* 

Ty{>e (J.fuacalia^ Schiff. {B/ralis). 

Rhbctothtkib. 

Superficially very much like Lederer's genus TriihyrU) 
distinguished by entirely different labial palpi. In RhecUh- 
ihyrie these arc shortly rostriform, porrect, while in TrithwUy 
Led., they are upeurved close in front of the face. Fore 
wings very elongate, being four times as long as broad, with 
the hind margin very oblique and slightly Dulging in the 
middle ; wings crossed ^ two broken hyaline fasciie* 

Type R, ymtioBalu^ Wlk. [Rarnea?)* 
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SCIORISTA. 

Allied to Btmophyes, Led*, and 8ameode$j Snell. 

Fore wings elongate ; costa decidedly convex before apex, 
which is slightly produced : labial palpi largo, porrect hori- 
zontally, third pint undistinguisliablc; maxillary small, 
visible above the base of the labial : antennas filiform, slightly 
pubescent in the male. Distinguished superficially by the 
possession of all three stigmata, often metallic scaled, and a 
complete dark marginal band. 

Type S, BiynataiiBy Wlk. (Botysy 

Leiicockaspeda. 

Fore wings pointed, subfalcate ; costa slightly concave 
before apex ; hind margin bowed ; scaling fine, silky ; fringes 
of both wings silky white. 

Markings ; two dark transverse lines, the second peculiarly 
rounded externally ; two stigmata ill-defined, the reniform 
crcscent-shaped. 

In neuratiOD and structure of palpi identical with OpBihotyi* 

Type Leucocraspeda iUectalis, Wlk. {Botys). 

Peotonoceuas. 

Distinguished by the form of the labial palpi ; these are 
unusually long, obliquely porrected upwards; the second 
joint feathered beneath, three times as long as the head i ter- 
minal joint about one third of the second, inclined forwards 
and bluntly pointed, longer in the male than in the female. 

Maxillfuy palpi large, erect; tongue and ocelli present. 
Oharaoterized additionmly in the male. (1) by the antennas, 
of which the basal joint is inflated, anu tlie shaft itself, at one 
third from the base, slightly angulated and flattened ; (2) by 
die presence on the head of iiirce pointed tufts of scales, one 
in the centre of the forehead in front between the autennss 
and one behind eacli antenna. 

Type t*. tropicali\ Wlk. (BotyB). 

Hehisoopis. 

Labial palpi lar^, ttout, porrect, much pointed in front; 
maxiUary porrect above the labial ; forehead with scales pro- 
duced into a point ; ocelli and tongue present ; antennas lami- 
natedi Fore win^ with apex produced, but not acutely; 
hind margins of wth wings rounded, ratW bulging in the 
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middle: scaling smooth and glossy^ when fresh iridescent, 
burnished. 

Type //, sufiwalis^ Wlk. {Scapula ) . 

Loxoscia. 

Fore wings elongate triangular; costa straight, much 
longer than the inner margin, convex before apex; hind 
margin deridedly oblique, curved : hind wings rounded : 
labial palpi upcurved in front of face ; terminal joint short, 
conical, but distinct ; maxillary erect, small, and thin ; tongue 
and o(*elli present ; antennoj long, slender ; in the male pubes- 
cent beneath, with fine ciliations. Scaling silky, not dense: 
markings, two stigmata and two transverse lines, the second 
always vciy oblique, running more or less parallel to the hind 
margin, with the space beyond in both wings filled up with 
darker. ^I'he American species have a small tuft of scales 
projecting from the inner margin, and ocelloid stigmata, and 
have to be separated. 

1'ype Loxoscia scinisalU^ Wlk. {Bofys), 

JIIMURXSTA* 

Resembles ScioiHsia^ Warr., in pattern and colouring, but 
distinguished by the shafu* of the labial palpi, which arc short, 
porrected obliquely upwards, but not curved along the fore- 
head ; the third joint invisible, hist in the second, the top af 
which is cut straight off or but slightly rounded. 

Type Mimorista Ootydalis, Guen. {Samea), 

Haritalodes. 

Near to Paniographa (Led.), but with more rounded apex 
to the fore wings and rounder hind margin of bind wings* 
Abdomen skoHer and stouter, with the seocmd and last 
segment in the female, the second and penultimate segment 
ill the male, with a black {or brown) ring. Markings: three 
ocelloid stigmata, two transverse lines, the latter approaching 
the former on the inner margin, a submarginal fascia, a thick 
marginal line, and all the nervures beyond the middle 
brownish black : hind wing with three curved lines and an 
ocellus. 

Type Uariialodca muhiHnmlis^ Guen. {Botys), 
PuAiDKOPBia. 

Distinguished from lioth Ilaritala^ Moore, and Orthospila^ 
Warr., with both of which it is closely allied, by tlic much 
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longer fore wings, with more oblique hind margin, as well as 
hy the absence of any trace of submarginal fascia. It agrees 
with Orthospila in the possession of the black abdominal 
spots and in the distinclly darker markings, but the second 
line is not angulated l)ut sinuous. 

Type Phcbaropsia chromalis^ (l^acu. {Aaopta), 

OUTUOSPILA. 

Closely related to Hariuda^ Moore, but larger, with broader 
and ampler wings ; distinguished, (1) by the character of the 
markings, which are distinct and straight, not curved, the 
second transverse line being twice sharply angulated ; (2) by 
the presence of u black spot on the last segment of tlie abdo- 
men of the temale and on the penultimate segment of the 
male, whereas in Uaritala the alx1(»men Is unmarked. Both 
genera agree in having a curved subinargiual fascia between 
the second line and the hind margin ; but in Uaritala the 
fascite are all four yellow on a white ground and undulating ; 
the costa with three distinct costal black spots. 

Type OrthoHpila plaimaliB^ Wlk. {Zebronia). 

Tetridia. 

Distinguished by at least four peculiarities in the structure 
of the male: these are, (1) the extraordirtary length of the 
anteanm, which considerably exceed that of the fore wings ; 
(2) the shape of the labial palpi, like a hawk’s beak ; (3) the 
lakral tufts of hairs on the third segment of the abdomen ; 
(4) the bed of raised scales on the upper surface of the fore 
wing at the anal angle* Tiie outline of the wings recalls the 
Noctuid genus Cucullia, 

Type vinacealia^ Moore {Botpa) • 

PSEUDANAIiTHKS. 

AnalthtBy Led., has the labial palpi in the male resembling 
those of NoBophora^ Led. : in PBmdanalthM^ however, they do 
not differ from those of the female, being curved upwards in 
front of the face and sickle^shaped, with the lust joint long 
and pointed. The autennsB of the malc^ judging from 
Lederer^s description, must be very much like those of his 
genua Spargeta^ which I have not seen y but the male abdo« 
men is without the anal tuft cbaraoteriatic of that genua. 

Type PBeudamUhM %dyali$^ Wlk. {Boigs). 

PARtiOMIMA. 

Fore wings with straight costa, blunt apex, and rounded 
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hind margin ; labial palpi atout, upcurved in iropt of face ; 
male antennae shortly puoeacent ; lines and margins of stig«> 
mats coarse, the former abruptly bent; last abdominal 
segment of female and last two of the male dark marked 
above. 

Distinguished from Arthrometstix lauralis {Salhia lauraliB^ 
Guen.) and NothonujLSiix chromaliB {Hoiys chromatiay Wlk.), 
with which it otherwise agrees, by the simple male antenna 
and untufted legs. 

Type I\ amyntuaalis^ Wlk. {Botys), 

ORPHANaSTlGMA. 

Intermediate between Iledylepta^ Led., and Ohnaura and 
Mihaloesaa of the same author. Distinguished from Hedy» 
lepia by the absence of tlie long thoracic tegute in the male, 
and from the others by the snorter, rougber, and blunter 
labial palpi. In colouring and markings it agrees more with 
the former, but Iledylepta shows a distinct orbicular stigma, 
which is entirely wanting in Orphanoaiiyma, 

Type 0. ahruptaUa^ Wlk. {Aaopia'f), 

Aplomastix. 

Allied to Stenia and Blepharomaatixj Led., but with op^ 
curved instead of porrect palpi ; from Pterygiam^ Butler, with 
which it agrees in the form of the palpi, it is distinguished by 
having in ^ic male thickly laminated antonnes, not ciliated^ but 
simply finely pubescent beneath, and with the basal joint 
swollen. 

Type A. moninalia^ Wlk (Aaopia). 

OPISTIIEDEICTA. 

This genus is akin to the first division (A) of Snellen’s 
Oligoatigma^ cf. Tijd. v. Eat. xix. 1870, p* 188, for which I 
have proposed the generic term Miotodracon, Vpiathadeiaia^ 
however, is characterized by a peculiar formation in the hind 
wings of the male. The intraneural space between the first 
and third median nervules, from their originjp close upon the 
hind margin^ is bare of scales above and l^w, and in the 
centre of this bare patch underneath there is visible a short 
fine black dash. In the formation of the labial palpi and 
antenna it agrees with Microdr^oon^ 

Type Op* poritialia, Wlk. {Oligoatig^) * 
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Pakacymobiza. 

Type P. voffalUy Wlk. (Olt^oaliffma)* 

Tiie above generic name is proposed for Lederer^s Ot^mo^ 
rizay the species of which are by no means congeneric with 
Guen^’a original genus of the same name. 


LIX»— On the Fossil Fishes found at Achanarras Quarrj/^ 
Caithness. By li. 11. I'ftAQUAIU, M.D., F.U.S. 

About a mile to the west of the well-known pavingstone 
quarries of Spital Hill, and nearly three miles south of Hal- 
kiik, in Caithness, is the Bumniit of a lesser elevation, the 
Hill of Achanarras ; and on the slope of this lull, very near 
the top, is a small quarry, the fossil fish-rernaius occurring in 
inhich form the subject of the present short communication. 

The comparatively few feet of rock exposed in this quarry 
afford a remarkable assemblage of fossil fishes, specimens of 
which do not occur in the older collections from tne Scottish 
Old Ited Sandstone ; and, so far as I am aware, Achanarras 
as a locality for such remains has hardly yet been noticed in 
print*. 

The first intimation I had of the existence of this locally 
was from Dr. Marcus Gunn, a Caithness man, but now a 
well-known London oculist, who some years ago brought me 
some specimens of a strange little fossil vertebrate from the 
qUany in question, which some who had seen it were inclined 
to compare to a baby Cocoosteus.'^ Subsequently Dr. 
Gunn’s cousin, Mr. John Gunn, Assistant Secretary to the 
Boyal Physical Society of Edinburgh, brought some addi- 
tional specimens to the Museum of Seience and Art, among 
which were fragments of Uhadinacanthus longispinua (Ag«) 
and Dipterua valmoienneaii (Sedgw. & Murcli.). From the 
Messrs. Gunn I learn that the quarry was first opened in 
1874 . 

After this I began to be able to recognise specimens of 
fishes from Achanarras by ihe peculiar mineral character of 
the rock in which they are irobeddod, wliicb is unlike that of 

e The only rSfif^ronce which 1 have seen to Achanama as a locality 
fbr fossil finhes is contained in a short paper by Mr. John Gunn, On the 
Bocks of Central Caithness,’’ Brit. Assoc, lieport, 1BB5, p. 1080. He 
observes that at Aobanams a curious fosril CoooozUm is found in a 
slate quarry.'^ 



460 


Dr. Jt. H. Traqimir on Fosail Fiohes 

any other fish-bearinff schist with which I am acquainted, 
and to observe that they were finding their way into coUec-^ 
tions, even in London, though without the precise locality 
being indicated* In the autumn of 1889 Achanarras was 
visited by tlie oflScers of the Geological Survey of Scotland, 
and I liave received the kind permission of the Director- 
General to examine a collection of fishcjs from it, presented 
to the Survey by the Thurso Flagstone QuaiTying Conipanjr. 
who are the lessees of the quarry. It was not, liowcver, until 
the month of August of the present year tlmt I had myself 
the opportunity of visiting the spot. On this occasion, when 
on a visit to Mr. Gunn and his family at Dale, which is 
about two miles from Achanarras, I spent several days 
exploring the debris of the quarry, and, Insides many 8}>eci- 
mens of the “baby Coccosteua^^ (Palaospondylus Ounnii)^ 
Mr. Gunn and I discovered three examples of Diplacanihw 
Btriatusy a species rare in the Caithness oeds, besiaes several 
specimens ol a species of MeBocanthua and other fishes. Shortly 
afterwards I received, for the Natural History Department of 
the Museum of Science and Art, a large donation of Achan- 
arras fishes from the I'hurso Flagstone Quarrying Company. 

1 must also acknowledge my indebtechiesa for material to 
Mr. James Eeid, of Allan House, Blairgowrie, who for some 
years back has greatly interested himself in collecting the 
fossil fishes and plants of the Old Eed Sandstone, and to 
Mr. Munro, of Achanarras Farm: and I have carefully looked 
through the collection made by Mr. Edwards, of Leigh, near 
Manchester, at present deposited in the museum at Owens 
College. 

Lint 

1. DipteruB ValenoienneBti (Sedgw. & Muroh.) 

2. Mesacanthusy ep. 

3. Cheiracanihua Murchiooniy Ag. 

4. DiplacanthuB BtriatuSy Ag« 

5. RhadinaeanthuB longiapinm (Ag.). 

6. Pterichthya MUleriy Ag. 

7. CoccosteuB deciptenBy Ag. 

8. HomoBteuB MUleriy Traq. 

9. Olyptolepia pauoidenB (Ag.). 

10. Oaieolepia macrolepidotuBy Ag. 

11. Diplopterua AgaBsiziiy Traill. 

12. CheirolepiB Tvailliy Ag. 

13. Palm>8pondy1uB Ounniiy Traq. 
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Semarhf on the foregoing Species, 

1. Dipterua VaUncienneaH, — This is by far the most com- 
mon fibh at Achanarrns, and, so far as the external characters 
of the species are concerned, the specimens are the most 
l)oautifuI which I have seen from a!iy locality in Scotland* 
They occur from G to 15 inches in length. 

2. Meacimnthua, an.— Specimens of a small Meaaoanthua 
arc not uncommon, but hardly in a sufficiently ^ood state of 
preservation for accurate identification as to species. In size 
and (he commonly twisted or contorted condition of the body 
thcT resemble M, pusilluHy Ag., of the AIoray-Firth beds. 

The genus Memcanthus was instituted by myself in 1888^ 
for those small species previously referred to Acanihodea {A, 
puatUuSy Ag., A. Mitchelli, Eg., A, Peachii, Eg.) which, 


1 . 



Outline of Acanthodea aulcafuay Ag., much reduced. 
py pectoral spines ; e, ventral spines ; a, anal ; dy dorsal. 


Fig. 2. 



Outfine of Meaaeanthm MdeheUiy Eg., natural idie. 

%, ap.y intermediate spinea; the other letters as in fig. 1. 

though resembling that genus in having one dorsal spine 
placed posteriorly to the anal, have in addition a pair of 
minute intermediate spines on the belly between tlie pectoral 
and ventral ones. Messrs. Smith Woodward and SWb^ 
have, however, in their rccently**publiahed ‘Catalogue of 

• QeoL Uag. dec. iii. vol, v. p. 511, 
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British Fossil Vertebrata/ rejected Me»acanihu$ as a geHttSi 
and restored its species to Acaniho<h8» 

I take this opportunity of expressing my dissent from this 
view, and to point out that, altaough the presence of inter**, 
mediate ventral spines is to my mind quite sufficient for 
generic distinction, it is not tlie only important difference 
between those Old lied species and the true Acanthodes of the 
Carboniferous and Permian formations. A glance at the 
outlines of Acanthodes emd Mesacanthm given in figures 1 and 
2 will suffice to bring out the following remarkable distinc- 
tions in the position of the fia-spiues. In Aeanihodes the 
dorsal and anal spines are situated proportionally nearer the 
caudal fin than in MesaconthnSy while the ventral spines are 
small and situated remotely from the anal, so that the ventral 
fin itself forms a long low fringe; wliile in MesacanihiSy on the 
other hand, the ventral spines are nearly as large as the anal, 
and situated considerably nearer to it than to the pectorals. 
The lenmrkable fact is therefore that in Mcbacanthus it is the 
small intermediate spines, and not those usually reckoned as 

ventral,” \vhich coriespond In size and position to the 
ventral spines in AcanthodtSy the idea being indeed almost 
suggestea that in the former genus the additional spines are 
the posterior and not the anterior pair situated on the belly. 

I do not propose to maintain such a theory, but certainly I 
must hold Imit the larger size and different position of the 
ventral spines, together with the presence of the intermediate 
pair, are ample grounds for the generic separation of Mesa^ 
canihua from Aeanihodes, 

3. Cheiracanthus Murchisom^ Ag.^ — Several specimens of 
a Cheiracanthus have occurred which I refer to Ch, Murohi* 
soni on account of the form and proportional size of the spines, 
though the scale-ornament is not preserved. 

4. Diplacanthus striatusy Ag.-— Three specimens clearly 
identifiaole with this, the common Diplacanthus of the Orkney 
as well as of the Moray-FirtU bods. 

6. Bhadinacanthm longisptnus (Ag.). — Several ftagments 
showing the characteristic spines and scale-ornament 

Messrs. Woodivard and Sherborn have in their work 
already quoted also rejected the genus Bhadinacanthm vrYkidla 
1 proposed for the Diplacanthus hngispinus of Agassiz on 
account of the apparent absence of the second or inner pair 
of pectoral spines, which are so conspicuous in the typical 
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A $tiriatm. Mr* Smith Woodward has since pointed out to 
mt that in one specimen of lonffispinus from Gamrie, ia the 
British Museum, a rudimentary second pectoral spine ia 
present ; hut, considering the small size of this projection 
from the pectoral arch and the diftcrence in the sliape and 
sculpture of the other spines, I do not yet see my way to 
retracting the genus. 

6. Ptericlithys Millen^ Ag. — So far as I am aware no true 
Ptei'ickthys has hitherto been recorded from the Caithness 
beds, as the Pterichthya Dickti of C. W. Peach, from John o’ 
Groats, has been referred by me to another genus, Jlficro- 
hraohiua. But there can be no doubt as to the identity of 
the Achanan as specimens with the common IHerichth^a of the 
Orkney and Moray-Firth beds, in which must also bo included 
/V. teatudinariua^ Ag., cormtuSy Ag., latuSy Ag., and quad^‘ 
ratua, Egcrt, 

7. Coccoateus decipienay Ac.--- Detached plates of this species 
arc common in many other Tocalilies in Caithness; but from 
no place in (he hole of Scotland have 1 seen specimens 
whidi display the general configuration of the fish to bettei* 
advantage. If a pectoral spine or Kuderorgau ” existed in 
CoccosteuSf such as Prof, von Koenen thinks may yot be 
found ia Scotch specimens, surely it could not fail to be seen 
in tlioso from Achanarras. But not even a suspicion of such 
an appendage can be detected. 

8. Uomoateua iHlkriy Tratj. — A large but rather disturbed 
specimen of this from Achanarras is contained in the collec- 
tion of the Geological Survey of Scotland. 

9* Olyptdl^ia paxtetdena (Ag.).— Remains of this, the 
common GlyptoUpis of the Caithness beds, are not uncommon 
in the quarry at Achanarras, one entire specimen in the 
Edinburgh Museum measuring 24 inches in lengtli and 
having the acutely lobate pectorals beautifully displayed. 
There can be no doubt that this species is closely allied to 
the Q. hpiopUi^ay Ag., of the Moray-Firth beds ; but the 
laniary teeth of the latter, so far as I can ascertain, seem to 
be rounded in section up to nearly the tip, while those of Q, 
mwAdana become acutely trenchant very soon above their 


10. Oikol^ macrolepidotuay Ag.— *In my paper on the 
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notnenclatare of the fishes of the Old Red Sandstone I stated 
that I had never convinced myself of the occurrence of this 
species in Caithness at all ; and there can be no doubt that 
the Thursius macrolepidotm (Sedgw. & Murch.) of the 
Thurso beds has often been mistaken for it. From Achan* 
arras, however, two specimens — one in the Edinburgh 
Museum, the other in my own collection — arc undoubtedly 
referable to Osteolepta macrolepidoim^ Ag., which may be 
easily distinguished from the smaller 0. microhpidotus^ 
Panclcr, by the more oblong form of the cephalic shield and 
the more acute angle formed by a V-shaped sensory groove 
immediately behind the pineal foramen. 0. maorohpidotuB 
is tlie species cliaracteristic both of the Orkney flags and of 
the Moray-Firtli nodules. 

11. DiplopfermAgdHBiziij Traill. — In Mr. Edwardses collec- 
tion, at present exhibited in the Owens College Museum, 
there is a specimen of Diplopterua AqasHtzii evidently from 
Aebanarras. It is merely an impression of a fish lying upon 
its back, yet shows at least one point of interest. 

In a paper on MegaUchthys published some years ago I 
stated that Although omitted in Miller’s and Pander’s 
figures lateral jugular plates are undoubtedly present in 
Osteolepis and l)iplopterus as well as in Megalichthys ” 

In no specimen of Dtplopierm have I seen the lateral 
jugulars better marked than in the one here referred to, the 


Fig. 3. 



Under surface of the head of Diphpterus Agatomi^ reduced one third, 
m.n., xnfmdible ; iuteropercufum ; j.y principal jugular \ mj., tned iati 
jugular ; lateral jugular plates. 

head of which I have represented in outline in fig. 8. Hera 
it will be seen that they are not symmetrical on the two sides, 
* Geol. Mag. (3), vol i. 1834, p. 117. 
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there being five on the right and onlj four on the left. They 
arc proportionally narrower than in Meffalichthys^ but not »o 
narrow aa in Oateohpis. 

12. Cheirolejins Trailli) Ag. — Two apecimens of this from 
Achanorras are in the Museum of Science and Art, and one in 
the collection of the Geological Survey, and I also observed 
some fragments of the same species in the dtSbris of the quarry. 
I have no hesitation in referring these specimens, the first of 
the genus ever observed in Caitluiess, to the same species as 
that wliicli is so common in the Orkney as well as in the 
Moray-Firtli beds. 

13. Palwo^onJi/lua Ounnit, g. et sp. n, (fig. 4, magnified). 
— This is hitherto the only novelty which has turned up in 
the quarry, and it is of excessive in- 

terest, though unfoitunately it must l^ig. 4. 

take its j)lttce among the fossil fishes 
incertce sedis. It might imleed be asked, 

Where is the evidence that it is even a 
fish ? though there is no doubt of its 
being a Vertebrate. 

Tills little organism varies from 1 
to 1^ inch in length, of which measure* 
ment the Lead occupies about a fifth. 

Little can be made out of the struc- 
ture of the head, which looks like a 
flat crushed mass of l.ony bars ; it jWo»/)onrfy/«, Ounnii, 
18 a little longer than broad, with a Traq., twice nst. edze. 
slight lateral hour-class constriction, 
rounded in front and truncate behind ; from the front two 
small, short, pointed processes project, one ou each side, 
like a pair of little feelers, while mhiud a little shield-like 
body passes back over the first three or four vortebrsB, Nothing 
at ail comparable to jaws, upper or lower, can be seen. The 
vertebral axis, which passing back from the head becomes 
attenuated to a ijne point posteriorly, is cora{x>sed of distinctly 
ossified and separate vertebral centra, which, however, appear 
to me to be Imllow or riug-liko, as in Cfwndrencheh/s &c. In 
the anterior two thirds of the vertebral column the neural 
arches are distinctly seen in the type specimen, hut they are 
not furnished with prominent spines ; but in tlio latter third 
very slender obliquely-directed spines make their appearance 
bout neurally and heemally. 

Not the smallest trace^ of limbs has been seen in any 
specimen. 
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It is very diflicuU to give an opinion on the afllnltiea of 
this strange little organism^ except that it is a Vertebrate 
and probably a fish. It is certainly not a Placoderm, its 
resemblance to a supposed baby Ooccoateus ” bi'ing entirely 
deceptive. The appearance of the head does remind us in a 
strange way of the primitive skull of a resemblance 

which is rendered still more suggestive by the apparent com- 
plete absence of lower jaw or of limbs or limb-girdles. But 
a Myxinoid with ossified skeleton including differentiated 
vertebral centra is, it must be owned, a rather startling idea t 
But as it requires a name in the meanwhile, 1 cannot think 
of any one more appropriate than Palceospondylm Ounnii. 


LX. — The Fauna of Amber. By Herr RiCHAUD 
Klkbs, of Konigsberg *. 

The above is the title of a paper read before the Entomo- 
logical Section of the ^ Versammlung deutscher Naturforscher 
und Aerfzte,’ at Heidelberg, on Sept. 21, 1889. With a 
view to obtaining a large amount of material thoroughlv 
suitable for woiking, Herr Klebs had communicated witn 
Messrs. Stnntien and Becker, of Konigsberg, who enjoy the 
monoj>oly of the amber trade, and who placed tneir entire stock 
at his disposal. The lesult has been that during the last twelve 
years several hundred thousand pieces containing specimens 
have passed through his hands, and of these he has arranged 
and catalogued about twenty-five thousand of the best^pre- 
served ana most valuable. In addition to this Herr Klebs 
has arranged and catalogued other collections, including that 
formed by Kiinow, whi^ comprises twelve thousand speci- 
mens, and has recently been purchased by the Prussian 
government. 

Thirty years ago a paper was read by Lbw before the same 
society on the Dipterous fauna of amber. Unfortunately it 
was but a passing glimpse which LQw was able to give of 
the Tertiary forms of this order of insects, which attained so 
high a degree of development during that period j and L6w 
died before completing his work. But what little he 
then communicated excited general interest. Herr Klebs 
instances the genera Electra and Chryaoihemis^ wluch arc 

* Condensed from the * Biologiaches Oeutralblstt,^ Bd, x. nos. XS end 
14, pp. 444-448, August 15, 18W. 
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mtermediate forms between gnats and Braohycerous flies. 
Bagcn has more recently given us a very exhaustive treatise 
on quite a small group of amber insects — the Psocidae ; while 
the antfl have be(‘n examined by Meyer. Apart from a few 
small memoirs, this includes the whole of the work which has 
hitherto been done on this interesting subject* Berend’s 
on the organic remains in amber, published in 1854, is 
of but little value for i)in7)oseB of identilieation. 

The chief obstaelo which has hitherto militated against the 
projier woiking out of these tivasures, of such extreme import- 
ance for paleontology and zoology, lay in the fact that the 
bulk of the material was not selected with sufficient care and 
was altogether inHufficiently prepared. Kiinow was the first 
to polish the pieces of atnlaT containing specimens in such a 
w^ay that they can be examined with tne microscope with 
almost greater facility than preparations of existing forms. 
It was owing to this that Hagen, in his recent work on the 
psocidse, the material for whicu was entirely derived from the 
KUnow collection, was able to furnish such interesting data 
for the phylogeny of this group from the Tertiary period to 
the present time. In preparing the specimens as much as 
possible of the surrounding amber was first removed, and 
then, after polishing, they w'ere imbedded in a hard resinous 
matrix of approximately the same refractive index as amber. 
By this means the amber enclosing the specimen is perma- 
nently preserved from efflorescence and that loss of trans* 
parency, which have worked such havoc among old and 
valuable collections, Herr Klebs has so aiTangeJ this process 
that it can be employed for the preservation of blocks of 
amber containing a number of specimens, by which scientific 
examination is facilitated, w hile the specimens themselves are 
rendered veiy suitable for exhibition purposes in museums* 

After these introductory I'einarks Ilerr Klebs proceeds to 
summarize the results of his investigations. 

Among the creatures imprisoned m amber the Diptera are 
most numerously represented, and material to the amount of 
at least twenty thousand perfectly preserved examples has 
been ooUected. KematocOra and Brachycera are present in 
about equal numbers. The Pupipara and Aphaniptera are 
so far conspicuous by their absence. As regards the richness 
in species of certain of the genera represented in amber, it 
was found by I4w that, for example, 
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Chironomus haH at least 40 species. 

Ceratopogon 


It 

26 

11 

Gecidomyia 

>1 

11 

» 

1» 

Sciara 



21 

71 

Mycetophila 

11 

11 

2.$ 

11 

Sciuhia 



16 

77 

Sciophila 

11 

11 

15 

11 

Platyvra 

11 

11 

16 

11 


Of Dolichopodidse L5w was able to distinguish at least 
sixty-eiglit different species. The rest of the families of 
Diptera, with very few exceptions, also have their represen- 
tatives in the fauna of amber. Species have been discovered 
q^uite recently which attract attention owing to their peculiar 
sliape, and which, to the best of Herr Klcbs’s knowledge, are 
widely separated from existing forms. He instances a large 
Diptcron lately discovered which jpossesses extraordinarily 
large antennas branched like the antlers of a stag*. 

Of the Hjnmcnoptera all the groups are represented, with 
the exception of the Braconid® and Evauiadaj, The Uro- 
veridsB, nowever, are limited to two large species of Sirex 
which HeiT Klebs has lately discovered. 

The Colcoptera, with about four thousand examples, 
possess representatives of a number of families. Out of a 
total of seventy-five families twenty-six are so far missing. 
These arc ; — ^ 


Oioiudelidse. 

ciavigerid®. 

Anisotomidae. 

Hphaertidse. 

Scapbidtiden, 

Rbyssodidm. 

Myoetophagidn. 

Thorietids). 

Throcid®. 

BeorvSAidsB< 

Pamid». 

Hstaroceridss. 


Luoanid». 

ScarabfleidaD. 

Cebrionidw. 

Melyridw. 

Oioid09. 

PimmolUdfs. 


DispeiidaB. 


Lajjriidwi. 

Rhipiphorideet. 

MeloidcS. 

Salpinpids). 

Ooiylopliidsi. 


But besides the Colcoptera which have been allotted to 

* fin aU probability I Terr Klobs is mistaken in speaking of these pro- 
cesses as antennm. Inoy are mogt likely special cuticuhir developments, 
as in the cose of the remarkable frenus founded by Saunders 

for certain forms discovered by Wallace in the Malay Arcbipelsgo, the 
types of which are in the British Museum. These have a pair of aptler** 
shaped cUiiinous processes springing from the head, quite distinct irtm 
the antonnm, which are in toe normal position.— Teaksl.] 
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their reapcctm families Herr Klebs fitids himself unable to 
assign abcmt 83 per cent* of the beetles which he has 
examined^ in spite of their excellent preservation. Although, 
in consequence of the material differenc<5« which they cichibit, 
they can scarcely belong to the families already represented, 
it is nevertheless quite possible that many a representative of 
the missing families may be hidden away among them. Herr 
Klebs cites the genus Lymexihn as an instance of the way 
in uhifh occasionally solitarj* forma, hitherto unknown as 
Tertiary, suddenly turn up in some nmnbers. lie discovered 
the first amber s|K‘cimen of LymexUon in the autumn of 1888 ; 
a year later he had discovered no less than six specimens of 
the genus, comprising at least tlkree different species. Ly- 
mexilon is at the present time an extremely rare genus, whicli 
lives in rotten oak, and of which only a solitary local species 
has hitherto been found in Europe. 

Of the Neuroptera, the Phrjrganidfle. of which about five 
tliouaand examples have been disco verea, are the most nume- 
rous : next come the Uemerobiidic, with about fifty specimens, 
the ranorpid®, with twenty-five, and occasional examples of 
Bemblid®. 

The Orthoptera are represented by nearly two thousand 
five hundred specimens, tlie Blattidee being most numerous ; 
next, arranged in order of fi^eqiiency, come the l^pismid®, 
Gryllid®, Pbdurid®, Locustid®. Pseudoperlid®, Phasmid®, 
ForficuHd®, and lastly the Maiitid®. No specimens of 
(Janipodid® por Acridid® have as yet l>een found, though 
jjossibly speciuiens of Niceletia and Vamj^odea may have bean 
included among the larv®. 

Among about one thousand specimens of Paeudoijearoptera 
the Termites are most numerous, numbering about two tliirds 
of tile whole, while Thripid®, lP.socid«, Perlarid®, Ejiheme- 
rid®, and LiWlulid® are present in about equal numbers, the 
Psocid® being perhaps somewhat more numerous than the 
rest. The Embiid® are very rare. 

The Lepidoptera, to the number of about one thousand 
specimens, are alt with one exception Micros, belonging to 
the families Tortricid®, Tiiieid®, and Psychid®. The solitary 
Maorelepidopteron, which is one of Herr Klebs 's recent 
coveries, is a tolerably large Arolia* 

The Bbynchota^ with about twelve hundred examples, 
exhibit representatives of all the subdivisions, with the except 
lion of the PedicuUna. Aphidid® and Homoptera*(Cioadid®) 
are the most numerous ; next come tlie Uemiptera, and lastly 
the Coccid®. Mjriopoda, both Chilopods and Chibgiiatha, 
are represettled by about one hundred and fifty specimens. 

May* N. Htst, Ser. 6. Vol, vi, 88 
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Of Araclinoidea at leaat two thousand five hundred epeoi* 
mens have been found, the majority of which belong to the 
Araneida, which are remarkably rich in genera and species. 
Herr Klebs inentioim that at least six species of the extinct 
genus Archo>a have been observed. *3 he Acarina too are 
numerous, and it is interesting to note that Herr Klebs has 
recently aiscovered an Istodes, The Phalangida are repre- 
sented by about thirty specimens and the Pseudoscorpionida 
by about the same number. Of the true Scorpions only a 
single example is known, and has been described by Menge 
as Titym cogenus, Pedipalpi and Solifiigm arc wanting 
as yet. 

The Crustacea, with the exception of one Amjibipod, which 
Zaddach lias worked out, are represented by lso|)odB only. 
About fifty 8peciiu(»na, belonging to a number of genera and 
species, have been found. 

Of larvm and larva-cases some fifteen hundred specimens 
have been found ; but Ilelminthes, such as Merrnis and 
Anguilluh^ arc only occasionally met with. 

The Mollusca arc represented by twelve specimens, belonging 
to eleven different species. Among these Herr Klebs has 
distinguished and described the genera Pormocella, Hyalina^ 
Strohi/ua, Myorocyshs, Vertigo^ Bahea^ and Electrwa^ his 
determinations being for the most part confirmed by Sand- 
berger. In addition to these he has recently acquired a 
couple of beautifully preserved Mollusks ; one of these is a 
Vertigo and the otlier very closely allied to the large Strep- 
taxids. 

Vertebrate inclosures in amber are extremely rare and are 
principally confined to solitary feathers and tufts of hair ; the 
only other specimen belonging to this group with which Herr 
Klebs is acquainted l^ing a lizard, which Dr. BSttger, of 
Frankfurt,^ supports him in considering to be very closely 
allied to Knemt^horus^ an exclusively American and for the 
most part tropical form. Of the seventeen known species 
one is also found in North America. 

So far as can be judged from the representatives of the 
amber fauna hitherto examined, their nearest allies at the 
present day occur in North America and Eastern Asia. Notably 
IS this the case in the Diptera. This fact had already been 
noticed by Low, who^ when examining the North-Amerioan 
Diptera, discovered isolated representatives of a number of 
genera (Afectra, Ckrysothetnis^ &c.) which he had previously 
Sieved to be exclusively Tertiary. Baron Osten-Sacken 
has since confirmed Lbw^s conclusions, and in looking over 
the material which Low had collected has discoverea veiy 
numerouB relations between the amber fauna and that of North 
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America. Ilerr Klebs^ii examination of the amber Molliisca 
produced a similar result, and in this case* Eastern Asiatic 
types were also found. There is^ however^ nothin|||^at all sur- 
prising in this— it was only to be expected ; for relations have 
long been known to exist between the fauna and flora of North 
America and Eastern Asia on the one hand and between this 
and our Central European Tertiary fauna and flora on thcother. 
Herr Klebs instances the tuberculated UnioH^ the Palulium, 
&c. Still moic striking would be thU agreement if the at 

f present merely provisional assignment of the above-mentioned 
izard to the immediate neigh iKiurhood of Kaemidophorua 
should be confirmed upon closer examination. The works of 
Caspary and Conwenz on the floi*a of amber also lead miinly 
to tlie same result. 

Herr Klebs concludes by remarking that, with the excep- 
tion of the Psocidae and Gasteropoda, some fifty specimens in 
all, no portion of the amber fauna has as yet been exhaustively 
worked out ; and he appeals to entomological specialists in 
particular to put themselves in communication with him, in 
order that the study of the rich material which he has 
amassed may be undertaken in a manner befitting its 
importance. 


LXI . — Ohservaiiom on some Fossil Fishes from the Lower 
Cnrhoniferous Rocks of EJedaie^ Dumfriesshire* By JR. H. 
Traquaik, M.D., F.U.S. 

Since the publication of the first part of ray Report ’’ on th i 
fossil fishes obtained by the Geological Survey of Scotland m 
^ Eakdale and Liddesdale a considerable quantity of new mate- 
rial has been collected in this district, as well by the Survey as 
also by Mr. Jex, collector to Mr. Damon, of Weymouth, and 
by Mr. T« Stock and othei'S. Prior to the publication of a 
second part of the Report,’* 1 propose in the present instance 
to make a few remarks on some of the specimens which were 
procured from the late Mr. Robert Damon for the Edinburgh 
Museum of Science and Art. 

Aeanthodes niiidus^ A. S. Woodward. 
Characterized by having the ventral spines more posteriorly 
situsied than in other Carboniferous species of the genus. I 
had intended naming this species, but as my friend Mr. A. 
Smith Woodward informs me that he bad independently diag* 
nosed and named it in the second part of his ‘ Catalogue of 
the Fossil Fishes in the British Museum,* now in the press, 
1 tiave pleasure in adopting bis name. 
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Bhadintchihys eleffantuluoy Traq. 

Mhadmichthys Geikiei, Traq. Trafw. Roy. ftnr. Edinb. xxx. 1881, p. 25, 

non Proc. Hoy. Soc, Kdinb. ix. 187/, p. 4,S8. 

Khadintrhthye Umktei^ var. eUgnrUulmy Traq, Trana. Roy. Soc. Edinf). 

XXX JH81, p. 5^7. 

JRhttdmichthyB delicatulnSj Traq. ibid. p. 20. 

In the Proc. Roy. Soc, Edinb. 1889-90, pp. 397, S98, I 
have given my reasons for referring the original JlhadinichthuB 
Gehiei io 1th. carinatm^ Ag., and also for believing that the 
Eskdale fish is a distinct species, for which the terra eUgan^^ 
fulus^ which I had used to designate a variety, must now 
he adopted. From this species I can no longer separate Rfi. 
delicatulus. 

Acrolepts ortho! epis^ Traq. 

Ehnichihys orthoUjm^ Triw. Geol. Muff. (3) vol. i. 1884, p. 7. 

AcrofepM ortholepiB, Traq. Proc. Roy. Hoc. Edinb. 1889-90, p. 308. 

The Edinburgh Museum possesses a splendid specimen of 
a large PaWoinscid, 26^ inches in length, which, from the 
Bcale»ornanient, 1 must refer to the same species as the fish in 
the British Museum to which six years ago I gave the name 
of Elonichthya ortholepia. In the present specimen, however, 
the great thickness of the sailes, along with their shape, 
indicate tiiat its position is in AcrUapis^ a position corrooo* 
rated by the absence of serrations along the posterior margins 
of the scales. The original ^^Elonichthys oriholepin is, it 
may be added, an immature example 12 inches in length. 

Styracopterua fulcratus^ Traq, 

JloluruB fuhratuBf Traq. Trans. Roy. Soc. Edinb. xxx, p, 40, 

The original specimen of Holuriia fuloratua^ Traq., in the 
collection of the Geological Survejr of Scotland is a mere 
fragment. By a mistake its locality was given as Glen** 
•cartholm, whereas it was in reality found at Tarvas Foot 

TheGeological Survey officers have since acquired a number 
of additional specimens from the same locality which show 
that the species does not belong to Holurua. but to a new 
genus closely allied to Umadanichihya^^ iWq., from the 
Carboniferous Limestone of Belgium, As these specimens 
belong to the Survey, I must defer their description to the 
forthcoming second part of the Report.’* 

♦ BmadeniuBy Traq., in do Koninck’ii < Eauno du Oalcairocarbonifkie d« 
la Belgique,’ pt. i. 1878, p. 15. A critic in the Ann. k Mag. Nat Hist 
(1)) vol. VI. 16^, p. 07, having iK)mted out that the name Amadmma^ is 
preoccupied, I propose to alter it to Benadankhthya^ and at the same time 
to state that I have become convinced that, though it presents taany m* 
^mblances to the Platysomidie, it ie aRer all morel^alfeoniscid, and 
be jrCBtored the fcunily Palfeoniscidic. 
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HebopomAi gen* nov* 

Body fusiform, suspensorium only very slightly oblique, 
but the maxilla snaped as in typical Palmoniacidm* Dorsal 
fin nearly opposite the anal. 

1 propose to separate from the genus Canobius the species 
pulchellm {op* otU p. 51) and politus (^. cit* p. 53), on 
account of the more typically ralasoniscid configuration of 
their facial bones. I should have included them in Rhadin^ 
ichthyn were it not for the veiy slight obliquity of the suspen* 
sorium, which excludes them from the dchnition of the puus 
along with another species from the Purapherston oil-shales, 
which I recently described as Rh* macrocepkalua These 
species will therefore in future stand as Me^opomapuhhdlumj 
poUiumy and macrooephalum. 

MesoUpis tuherculatu8^ sp. n., Traq. 

()f this 1 have seen no really complete specimens. Such 
as have occurred show a small deep fish, about 4 inches in 
length and 2 in depth, w*ith a large head occupying about one 
third of the entire length. From tlie structure of the head, 
BO far as it is seen, the position of the dorsal fin which com- 
mences at the culminating part of the back, and the shape of 
the scales, which are high and narrow, there can be no aoubt 
as to the species being referable to Mesolepia* The scales 
differ from those of any known species in being ornamented 
exlemally with a sharply defined tuberculation, the tubercles 
often tending to become confluent transversely. 

Locality* Glencartholm, Eskdale. Type in Edinburgh 
Museum. 

Mcaolcpis has not hitherto been recorded from strata below 
tlie horizon of the Millstone Grit. 

Me9ol^» rkomhuSj sp. n., Traq. 

Length 6 inches ; depth of body just in front of dorsal fin 
2^ inches : length of liead contained a little more than three 
times in the total. Dorsal fin commencing at culminating 
point oi back, high in front, then falling away to a fringe 
which ends close to the tail*pedicle ; anal fin short-baaed, 
triangular, acuminate; caudal deeply cleft, heterocercal. 
Ventral fins small ; pectorals not seen. Beales rather small, 
narrow, their surface ornament badly preserved, but appa- 
rently consisting of rounded tortuous ridges, sometimes 
passing into tubercles, whose direction is mainly parallel with 
the anterior and posterior borders of the scale* Dentition 
not visible ) head conformable to the tyi>c of Me$okp%8* 

* Pme, Key. Hoc. Ediab. for p. 
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Till? Bccond new species of Meaohpis ia at once diatin^ 
pruislmble from M. tahercnhtn^ bv the soaie-ornament^ and 
from the Coal-measure species M. Wardi^ Young, by the 
greater proportional si^e of the head and the peculiar smalU 
ness ana narrowness of the scales. 

Locality. Glencartholin, Eskdale, Ty[>e in Edinburgh 
JIuseum. 


CheirodopHis Geikiei^ Traq, 

More perfect examples of this interesting Platysomid show 
that not only were the dorsal and ventral peaks of Chet- 
rodus wanting, but that it possessed well developed ventral 
tins which uie absent in the allied genus. 

'rarraaius prohlematicus^ Traq- 

Prof. Zittel, in the ichthyological part of his * IlandbucU 
dor Pala3ontologic,’ has provisionally placed this extraordinary 
fossil fish in the Dipnoi *. More recent acquisitions show that 
such a view of its position is quite untenable, the pectoral 
fin, unknown previously, being rounded and with only a very 
small basal lobe. 

We now know the form of the entire fish, and, though the 
osteology of the head is not Buffi<’ieiitly clearly exhibited to 
decide its systematic position wdth absolute certainty, 
ohtuseJy lobate clii racter of the pectoral fin seeins to point 
towards tlie Crosso[)terygii. The teeth are small and obtuse* 
1 he anterior part of the body is nakeJ^ the small Acan« 
tliodiaii-like scales only commencing behind the abdominal 
region. Inhere is no trace of ventral fins. 

The locality of the original specimen was in the Report’^’ 
erroneously stated to be Tarras Foot, All the exampW oa 
yet known were found at Glencartholm ; ncvertheleaa the 
name of the genus must stand. 


LXIT. — Descriptions of new Species o/'Crocidura. 

By G. E. DoliSON, M.A., F.R.S. 

Crocidura Grayi, 

Like C. Horsfieldii t, but considerably larger, although the 
tail is not longer than in that species and is similarly nearly 
naked ; the fur (so far as can U ascertained from an inspe^* 
^ I. Abtb<»ilunff, n Band, p. 12P, 
t Oroeidura HonjitfMii, Tomes, «• 0 retu$a, Petew. 
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tion of specimenB preserved in alcohol) is very similar in 
length and in colour to that of that species j the lateral gland 
is as well developed as in the males of C. llorefieldii^ perhaps 
somewhat larger, in the single female available for examina-* 
tion (wliich is, however, not quite full-grown) there is no trace 
of one. 

Fur above reddish brown, bemmth greyish brown, the basal 
three fourths of the hairs somewhat slaty. Skull much larger 
than that of (7. /lorujieldu ] teeth (sec ray ‘Monograph of 
the Inscctivora,’ part iii, fasc. 1, pi. xxviii. fig. 11) like those 
of that species, the last upper incisor nearly equal to the 
anterior maxillary tooth in vertical extent, but less than it in 
cross section. 

Length (of an adult male, the type) : liead and body 68 
inilliin., tail 61, ear JO, elbow to end of middle digit (without 
claw) 18, nianua (without claws) 8, pes (without claws) ISJ. 

HoIk Philippine Islands. From Mr. Ouming’s collection 
in the Ihifish Alusemn (Natural History). 

1 name this species in memory of the late Dr. J. E. Gray, 
F.R.B., of the British Museum. 

Crocidura Peteraiu 

Slightly larger than 6'. Doriana^ resembling that species in 
the peculiar position of the lateral gland, but differing from it 
in the form of tlie teeth and in the much greater lcng% of the 
foot. The measurements of the skull are different (see below) 
and much greater than those of fully adult specimens of (7. 
DoTianCy although the specimen from which this description 
is taken is not full-grown, thus indicating a much larger 
species ; the bones of the skull also are much thicker, very 
unlike the diaphanous skull of 0. Doriana, 

Ears short and clothed with short hairs only ; the tail is 
thinly covered with very short hairs, but comparatively plen- 
tifully set with long bVown hairs, which extend along three 
fourths its len^^th ] the fur on tlie back is reddish brown, 
beneath ashy w ith a brownish tinge. 

The anterior cusp of the first upper incisor extends far 
beneath the posterior basal cusp; the latter is very peculiarly 
shaj^ed (see ‘ Monograph of tlie Insectivora,^ pt. iii. fasc. 1, 
pi. xxviii. fig. 17), Us anterior margin is absolutely straight, 
and its cusp is well developed ; the anterior maxillaty tooth is 
larger than the third incisor iu cross section and equals it in 
vertical extent. 

The following are the measurements of the type^ a not quite 
fiilUgrown male specimen 

Length : head and body 92 millim.^ vent to tip of tail 52, 
ear 9, elbow to end of middle digit (w ithout claw) 24, manus 
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(without clawfl) 10, pea (without clawa) 17; akull, total 
length between perpendiculars 27, occipital crest to anterior 
extremity of prcmaxilla 24, greatest width of »kuU lljt 
length of upper tooth-row 13^, mandibular condyle to anterior 
extremity oi first lower incisor 19, length of lower tooth** 
row 124 . 

IlaL Western Africa (the Qal)Oon)* 

U'ypc no. 5552 in the collection of the Berlin Museatn. 

1 name tliis species in memory of the late Prof. W. C# H. 
Peters, Director of the Zoological Museum at Berlin. 

Crocidura Martensti* 

About the size of C. sertceay but differing from that species 
in the colour of the fur and in the form of the teeth. Fur 
dark brown, with slitning extremities, on the lower surface 
similar with greyish tips, on the whole resembling the fur of 
G. ivqnatoriaiis ; tail thinly covered willi short brown hairs 
above intermixed with long wdiile ones, beneath whitish, with 
very short brown hairs; ear-coneh clothed wdth very short 
fur, except where a few moderately long liairs spring from 
the margin of the upper internal fold : tnanus and pes clothed 
with short pale yellow-brown fur. The lateral gland is of 
moderate size and in the usual position. The first upper 
incisor has a much shorter anterior cusp tlian in G. aermaa, 
and the other teeth are quite differently shaped to those of 
that Bpeci(’is, as may be seen by comparing ‘ Monograph bf 
the Insectivora,’ iit, iii. fasc, 1, pi. xxviit, fig. 16, with 
pi. xxMi. fig. 5. The anterior maxillary tooth (penultimate 
premolai) is somewhat laiger in cross section at the base than 
the third upper incisor, but it scarcely equals it in vertical 
extent, its cusp considci ably exceeds the anterior basal cusp 
of the last premolar, its posterior margin is convex and close 
to the last premolar. Toe posterior basal cusp of the first 
incisor is rather small, and there is a small internal basal 
process. 

Length (of an adult male specimen preserved in alcohol) : 
head and body 75 niillitn.. tail 68, ear 9, elbow to end of 
itiiddle digit (without claw) 18, manus 7, pes 13^ distance of 
summit of cusp of first incisor from that of last premolar 6. 

Hah. Cape of Good Hope. Type no. 6588, preserved in 
the collection of the Zoological Museum at Berlin. 

J name this species in honour of Brof. E. von Martens, of 
the Berlin Museum. 

Crociduta piloBa, 

About the size of O.fumigata or very slightly larger* 
body is dcnwly clothed with rather long fur, dark red-brown 
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ab^ve, And slightty ^ler a^tli shining tips beneath| the basal 
foot fifths of tlie Ijairs on both upper and lower surfaces are 
bluisli with a greyish tinge. The ears are more thickly 
clothed with short hairs than usual in specimens of this genus, 
and the same remark applies to tlie tail, which is well coverea 
with coarse short hairs, whicli lengthen and form a short 
pencil at the extremity, interspersed through basal two 
thirds are long fine hairs ; the feet are well covered with 
short hairs ; the hairs of the tail are dark brown above and 
slightly paler beneath ; on the feet similar to those on tlie 
upper surface of the tail. 

The skull closely resembles that of C^famiaaia in size, but 
diflPers in the greater elevation of the premaxillary bones (see 
^Monogi’aph of the lnse<^tivora,’ pt iii. fasc. 1, pi. xxviii. 
fig. 9) ; the teeth difler from tliose of that species in some 
peculiarities of form and implantation, better understood by 
comparing op, cit. pi. xxviii. fig, i), with fig, 8, than from 
any description ; the anterior cusp of the anterior incisor is 
conspicuously shorter than in C. fumigata. 

Length (of an adult f male specimeu preserved in alcohol) : 
head and body 60 milHin , tail 48, ear 7^ ell)ow to end of 
middle digit (without claw) 18|, rnanus 8, )>es 13|, length of 
skull between perpendiculars 20, occipital crest to end of 
premaxilla 17, greatest width of skull 9, length of upper 
tooth«-row 8. 

i/oA. Transvaal. Typo no. 6200, preserved in the coUec* 
tion of the iSooiogical Museum at Berlin. 
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A Tt€atm on the Common JSotr (Holca vulgaris), considered both as an 
Organimn and os a Oonmodity, By J. T. CvvmmtiMi, M.A. &e. 

Is requesting and obtaining the liberal aid of Government and 
public oorpmutioiis, as well us that of private individuals throughout 
Britain, the founders of theBiological Laboratory at Plymouth entailed 
a certain amount ot responsibUity — more cspeoially w^ regard to the 
ttrsMiientioiied ; and this work is an earnest of that rteponsibility. 
Xhe author of tbo treatise came to bis task with experience gain^ 
at the Oranton Laboratory and the rich grounds m and off the 
Eorth, and this experience crops up here and there in the work, 
and adds to the interest as well as to the value of the observations. 
The work consists of a more or less soientiiio study of the common 
sole and an account of the present condition of the s^-ilshery. 
tof^sther with the po^Ue practical application of the former to the 
pur|)oiC of maintaining or increasing the supply of solos available 
for tlie market. 
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The flrutftix chapters, eonetitiitinfit Parti., require Utile comment, 
being a eemipopular account of the classificntioQ of ilat>ii8hee, the 
history of tho genus i:^oUa^ and a description of the species with 
synonymy. It would have been an aCMjuisiiioii to have figured Sofea 
Oreenii\ In Part II. tho os<4eou8 system and the fibrous and muscular 
tissues arc elal)oratcly doscril)e<l, and a somewhat detailed account 
given of the ob]i<|ue muscles, their attachments and connexion wiiti 
the distortion of the eye and orbit. The description of the viscera 
and vascular system is mainly valuable in connexion with the un- 
ravelling of the raystory which has more or less shrouded the males 
and the male organs. It was tho exceeding smallness of the ripe 
testes that had pu/,7.1cd the non-eciontific observer, and even some 
who could not bo included in this class. Tho life-like half-figures 
of tho male and female by Miss AVTillis, together with thodoHoriptious 
of Mr. Ounningham, wdll be of much service to future workers. An 
account of the nervous systoin, the skin and its |)arts follows, com- 
parisons of tho scales of various species of soles lanng made by aid 
of figures. The sonso-organs on tho undor surface of the snout are 
shown not to ditfer from tliosc of the dermal tube of tho lateral 
line. 

The sixth chapter of Part II. contains the embryology of the sole. 
When this was written the author had not seen the ovum immedi- 
ately afU'r ite escape from the ovary, but from a p08t4ic»ipt on p. 136 
he had been more successful this year (1890). Other naturalists, 
however, had jircviou*^! y seen it at this stage, and agree that it corre- 
sponds with the condition of such forms as the cod in regard to the 
protoplasm. He calls tho zona radiata the vitelline membrane, but 
does not refer to his former view that it is an extra -vitelline product.’* 
Tho particles of oil which form a kind of ring in the sole’s egg ere 
occasionally somewhat more distinct than shown by the author, and 
vary a little in size, os described in a previous publication, viz, from 
•0015 to *0004 inch. He does not now hold the view that oil- 
globules occur in the perivitelHne space. Moreover he now 
locates the oil-globules beneath the trunk of the embryo sole. He 
prefers the terra segmental cavity to Prof. Ed. E. Prince’s leas 
ambiguous term ** germinal cavity.” The pigment of the larval sole 
immediately after hutching appears to differ materially in Bootland 
Trans. Roy. Hoc. Edinb. vol. xxxv. pi. xvii. fig. 13, Feb. 1890), 
since it is not truly yellow, but dull stone-grey or dull yellowish 
whito, and this afterwards changes into the ochreous hue so charao* 
teristio of the |K)Ht-larval sole (vide ‘ Report of the Scotch Fishery 
Board,* July 1889, pi. iii. fig. 9). 

The author did not succeed in keeping the larvm alive more than 
a few hours until this spring (May 1800), and then only till the 
yolk “was almost absorbed.” Elsewhere experience differs, and 
the sole has bt'en found to be one of tho hardiest larvae under treat* 
ment. He has also overlooked the late larval stage referred td at 
the end of the previous paragraph ; but he has made an interesting 
addition in securing a young sole | inch loug from Mevogisseyt 
showing most of the features of the adult. 
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Ho noxt do«cTibe« the am of varisf/ata^ which measare 1*28 to 
1*38 millim. in diaineter, and differ from those of the eomraon solo 
in haring oil-globiile» of considerable size scattered separately over 
the yolk ; but the ora of Solea IuIm, which are similajr though 
smaller (those measured by Mr. Holt being '78 to *84 millim.), hare 
apparently not been captured near ri 3 unouth, whore young epeci* 
mona are ** fairly common.’* 

In Part III. the geographical diatribution of the soles and ^oir 
habita are oonaidorod. He speaks of the sole as rarely, if erer, cap- 
tured by any other instrument than the trawl j but, like the plaice, 
it can ho captured by the hook with suitable bait — some of the dnest 
examples at St. Andrews being i)rocurt'd in this way. His remarks 
on the food of the solo are interesting and only require the addition 
that the loliwonu is a prominent featurrj in its dietary. 

In (’hapter IV. an account of ilio breeding of the solo is given, 
and he is ])robably right that under eertain conditions, as in the 
dounder and plaice, a large puitof the ovary rijH'ns its contents 
Himultan(*ously. The spawning- period is lengthenorl — those in the 
south, according to the aut/h(»r, spawning in February, ^aroh, and 
April, while in Scotland the pc'riod ranges from May to August. 
The small size of the testes of the male is remarkable, and the state- 
ment quoted from Nordman that a species of sole adhered during 
copulation is noteworthy. With the oxeeption of the exi>criments 
in the spring of 1800, as stag'd in the postscript, the hatching of 
the solea at Idymouth was difficult. 

The author is of opinion that soles spawned in March have com- 
pleted their metamorphosis by the middle of May, when they are ^ 
to inch long, nnd that on May 3 1st they are | inch, and that in 
one ^car they grow about 5 inches in lengthu Those (i| to iiinhes 
are just over tvvo years. He thinks that soles 14 inches long arc four 
years old, and those 2t) inches long about six years. His diagnosis 
ill regard io the first jear is, however, uncertain. 

Fart IV. is devoted to what is called Kconomicnl subjects, and in 
this part considerable condensation might* have been effected. In 
artificial fertilization iho author cruslu^d tlio testes, as indeed is tim 
common plan with the gurnard and others at St. Andrews, and 
which Dr. Wilson found equally satisfactory in the mussel. An 
ingenious apparatus, slightly differing from Captain Chester’s, of the 
lInited*.8tHte8 Fish Commission, is figured and explained by the 
author. £x{)erionoe elsewhere shows that success cun be obtataed 
with open vessels, and the more simple such apparatus is the better. 
He is of opinion that a railway journey jolts and mechanically injures 
the pelagic eggs ; but this may be exceptionul, since in 1884, and 
often sitioe, ova fertilizcMl far out at sea have afterwards been safely 
sent by railway from distant places, such as Aberdeen or Macduff, 
to Bt. Andrews. 

The author thinks that the solo-flsherv is declining, and some 
pungent remarks are made in regard to fishery statistics which were 
only lately put on a pror^r footing^thanks to the late Lord Dal^ 
housie’s Commission. Ho rightly suggests the desirability of fertile* 
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izing the ova of rijn; lonnH capittred in Hie trawl» and rotuniii^ 
them to the sea, au idea whioU originated with the Americana in 
reprd to the cod. Little training would really be neeoaaary for 
this, since the skippers of trawling-vessols and not a few line^ 
fishermon in Scotland readily and successfully carry out artificial 
fertilization. 

Tlio plates attached to the work are eighteen in number, and of 
these twelve arc coloured. Certainly no expense has been spared 
in regard to Uio first nine — the work of an accomplished artist, Miss 
Willis. A smaller number of coloured figures of the common ado 
])erhap8 might htive sufficed. In the structural figures groat care 
has been exercised by the author, though the effect after litbo* 
graphing is sometimes a little harsh, r. //. in plates x. and xii- 
Some of the figures iti the lost three plates (done in Jena) arc very 
neat, though there are a few small structural omissions, such as the 
absence of the hypural and t^piural elements in the transi>arcnt tails 
of the voung flounders in pi. xvii. fig. 5 and pi. xviii. fig. 1. 

In tno preparation of this treatise the author has had to consult 
popular favour and at the same time promote the advancement of 
8ci(*nco. On the whole he has accomplished his task with much 
perseverance and ability ; and though there are omissions of 
moment and a tendency to take somewhat limited views of various 
questions, still the work is creditable and noteworthy both in regard 
to the fisheries and zoology. W. C. M* 

A Zool^kal Pocket- Booik^ or 8yn(^$ii of Anhml Claosifkation. By 

Dr. Emii. Sblbnka and J. R. Ainsmorih Da>is. Charles Uriffin 

& Co. : London, 1890, 

This is a translation by Mr, Ainsworth Davis of the third edition of 
Dr. Selenka’s ‘ Zoological Poek«‘t-Book.' It oonsists of a series of 
clasttificatory schedules, comprising definitions of the phyla, classes, 
and orders of the animal kingdom, togetlier with explanatory remarks 
and tables. At the end of the book Mr. Davis has added some 
nsoful “Roles on Distribution,*’ and oIm a table showing the 
“ Oeologi^l Range of the chief Animal Groups.** The book is iatm^ 
leaved with blank paper for the reception of brief synopses of 
“ voluminous lecture-notes, or, in some casos, definitions of mmiUes 
and smaller subdivisions.” Ihe size of the book (small octavo) 
renders it an extremely handy little volume, and different-sized type 
is usefully employed in order to emphasize the various dassifiotitoiy 
divisions. The book is, of course, intended for students, but its 
value will largely de|»end upon the way in which it is used. Thus» 
for a “ short-course ” man, struggling with the anatomy of his half- 
dozen typos, schedules such as these would scaroely be necessary, 
and, if used, would probably bo productive of much confusion. The 
ir»ore advanced student, on the other hand, who has received a good 
geneml grounding in zoolog}% will he certain to find this little book 
oi much a^^lsta^co in jucpjunig for examination. In the face of 
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the enormous amount ot original work now being dono in soicnoe, 
it may seem a heresy to assert that the days of learning for learning's 
sake are over. Such is n<»vertholosB the melancholy fact, the result 
of the modem struggle for existence and competitive examina- 
tions, For the vast majority of mankind education has become 
simply a means to an end, which is bread-and-butter. Were it not 
so wo should ho inclined to consider tboso schedules superdnous, 
and to hold it far bettor for the student that he should be able to 
tabulate his knowledge for himself. As it is, any labour-saving 
appliance, anything which renders the passing of examinations 
easier, is for the good of the student, and for the sake of the student 
we welcome this book. 

The book cousists of some two hundred and thirty pages, blank 
leaves included, though not numbered. As they are intended to bo 
used, it would have been ffur beti4;r if they had Iwjen, The first ten 
pages are devoted to the l^rotozoa. We then come to a genealogical 
tree, intended to exhibit the probable phylogenetic connexion of the 
various olasstH} of the Metazoa. This shows most of the orders usually 
included utidor the comprehensive title “ VTermeft,” distributed along 
the various branches ; while in the ,'cntre we find the word Vermes ” 
printed in large type and apparently springing from nowhere, though 
the Chordata are shown as springing from it. The result is somewhat 
oonfhsitig. On the next page we have a table likely to be of greater 
value to the student, as it exhibits the chief typical differences iu 
Urn reproductive, blood-vaaeular, nervous, and other systems of the 
Metaaoan phyla. Another very useM table exhibita the chief facts 
In the life-histoties of the most important parasitic Trematodea and 
Cestodes and other parasitic Worms. With tlie exception of the 
last ten pages the rest of the book is devoted to classificatory 
schedules, giving brief definitions of the pb^^la, classes, and orders, 
illustrated w*ith the names of and notes on the more interesting 
and typical genera and species. We believe that the experience of 
ooUege tutors and others has shown that schedules such as these are 
of much use to candidates for honours in natural science ; and these 
schedules appear to us to be well done. Certain minor inaccuracies, 
however, have caught our eye. For instance, sincx) the nephridia of 
Botifera commence with flame-cells, it is wrong to speak of the 
excretory tubes an "opening into an archiocelio body-cavity, '' 
Again, the female gnat d^ not " we might os well apply 

the term to the cobra# Binco the tost of the Ascldian, one genus 
Oxeepted^ is chiefly oeliulose, it is not enough to define it as of a 

gelatinous or cartilaginous nature/' In the Boptilia-sohodole, 
besides stating that Mntima has " biconcave vertebem and no oopu- 
latoiy organs/’ mention might hare been made of the ossification pf 
the qua£ato-jugttl cartilage, seeing that it is a feature found in no 
other tocent UmmI. To speak of CoronMa muftriaea^ the English 
smooth Snake, as the "smooth tujL»sr/’ is misleading, to say the least 
of it. The Itst ten pages of the book are devoted to some Notes on 
Dhtribution and a table showing the Geological Bange of the 
ehiSif Animal Groups.'' In the kiter Mr. Davb has attempted to do 
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too mncb in so small a space* The Notes on Distribation are stated 
by Mr. Davis to have been mainly prepared from Wallace* They 
contain a mass of facts in a very small oompaes, and by their aid 
the intelhgeiit student will, with the minimum of trouble to himselfi 
be able to “ got up ’’ several general questions which the hearts of 
examiners in zoology love. Nevertheless we should much like to 
Itave Mr. Davis’s reasons for including the lion among the species 
peculiar to the Ethiopian Kegion. 


MLSCELLANEOUS. 

h Astcrias tenuispina, Latnk\^ a British Species 7 

Ik reply to Prof. Jeffrey Boll’s inquiry (p. 424) 1 should say most 
certainly that Aslerias tenuispina^ Lamk., is not British. 1 have 
never seen or hoard of an authentic specimen. It is true, as Prof. 
Jefirey Bell remarks, that Gray in his ‘ Bynopsis ’ WTitos “ Inhab. 
British coasts Mediterranean ; ” but upon what evidence is this aAier- 
tion made? I conclude upon a synonym he gives, spinonu^ 

Pennant.” What, then, has Pennant to say ? — “ AsU with jive rai s 
of almost e(iu<il thickness, besol with numerous spines.’’ Five will 
not do for A, tenuinpina. Moreover, Pennant does not appear to 
have seen the form himsolf. He gives two references — one to Bor- 
lase’a ‘ Com wall,’ tab. xxv. fig, 18, the other to linck, tab. iv. no, 7, 
Borlase is not in my library, but areferenee to linck show's a figure 
of a five-riiycd starfish, certainly not A, tenvispinn, of which he 
writes : — “ Viva? sunt subcmrulem, Kjusdem sjieciei duplo majoi'es 
so invenisse faletur, primum inOceano oocideiitali Hybeniico, post 
juxta Peijsaus in Cornubio.” Here seems to be the origin of Groy’s 
mistaken statement that Aslerias Unuinjim is found on our 
coast. Linck H figure and his words Yivm sunt suboierulem ” 
oppear to me conclusively to prot'o that the starfish which lie called 
PeMUiihciylosastsr spinosua rcffularis was a small specimen of A, 
glacialis, 

Aaterias ienuispim, Lamarck, has six to eight arms and is a littoral 
form. Huch a distinct species could scarcely have evaded discovery 
if it occurred on our shores. It is a well-known Mediterranoau 
Asterid, which would appear to have had a southern origin. It is 
said to have occurred in the Madeiran, Canary and Cape-Yerd 
Islands, and in the Florida Bea {Ludvig) ; and also at Bermuda, 
Abrolhos, Mauritius, Java, Moluoe.a, Australia, and Hong Koqg 
(Perrier), In the Mediterranean it is recorded from many places on 
the Italian and Sicilian coasts and in the Adriatic, My own speoi^ 
mens are from Naples {Staz, Zool) and Mahon, Spain (JSefior Pedro 
ArUiga), this last being the only known oocurrenoo of th6 species in 
the western Mediterranean ; but Quatrefages records it much further 

• It is figured by d’Orbigny from tli^ Canaries, WeM) and Berthelot, 
Hist. Nat, des lies C^auanes, Echinodcrmeii, pL Hi. figs. 14-^, 
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north in tho Atlluntic, namely Ties Paosagej, near San Seh^tian ; 
Paul Fischer, however, hes not met with it on the closely adjoining 
south-weal coast of France. 

It may be added that Lamarck, in his original description of the 
species, speaks of its being confounded with A. ^lacialU, and i>oint8 
out the differences between the species. A. M, Nokman. 

Bumtnoor, 

Nov. 8, 181K). 

Since writing the above, on turning to Bujardin and I find 
that they, aa 1 have done, refer LincVs and Pennant’s form to 
A> ghewHs. 


Aspidiotus bicarinalus a LeiMopterom Larva, 

Tq ih6 Editors of the AnaaU awl Magazine of Natural Ifistonf, 

10 Observatory Gardens, 
Campdon Hill, Kensington, W., 
November 0, 18tK). 

0«NTLmiRK, — On looking through the collection of Coccida' in 
the Students’ Insect -lioom at the Natural-History branch of tho 
British Museum niy attention was drawn to two inacoU labelled 
Aspidiotus bicarinatus. The tickets attached to these itisocta 
showed them to be the veritable types described by Walker in the 
supplemeutof the British Museum * Catalogue of Homoptera,’ p.3o6, 
m Aspidiotus bicairinaius. But upon examination 1 found them to 
be the dried larvg.^ of a Limacodid moth closely resembling those 
of the Indian species Narosa oonstiersa. Tho catequllar of this moth 
has a coriaceous integument with two well-developed dorsal ridges, 
Aa tlie specimens in question were received from North China, 
ifa^ are probably tho larvsc of some allied species. 

It is difficult to understand how the mistake could have origin 
noted* In its dried state the caterpillar has certainly some super** 
ftstal resemblanoe to a Coooid ; but its head and mouih*-parts at oiioe 
proclaim its true character* £* K. Geben* 

Note on IrrUor Jacksoui, sp, n. By K. Bowntna Shabpx* 

In a letter just received from Mr. F, J. Jackson he has given 
some very interesting notes on birds, some of which he believes to 
be new to sedonce. The Irrisor is oertainly undescribed, and I 
herewith name it after the explorer, ^ 

Irrisor JaAsoni^ sp* n« 

Ad* SimUis I. JBoBet, sed minor rostro breviore, teotrioibus alarum 

intimis chalybeis neo capresoentibus distinguendus. 
iLong. tot* 18^0, Qulmin, V35, aim 4*85, caudm 7^4, tarA 0*8 

Sub, Kikoya Conntty, Eastern Africa* 
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